APPENDIX A-|
ACTSOF AUTHORITY AND MANDATESFOR THE
BUREAU OF LAND MANAGEMENT

BACKGROUND ACTS

A series of statutes establish and define the authority of the Secretary of the Interior to make decisions
regarding fluid minerals leasing and development. The major relevant statutes are briefly described
below, and the subsequent permit and approval requirements are summarized in Table A-1 (at the end
of Appendix A-1).

General Mining Law of 1872 (later amended by the Mineral L easing Act of 1920)

Public land valuable for oil deposits were open to entry and placer mining claims under the General
Mining Law (see Act of February 11, 1872, 29 Stat. 526). The General Mining Law of 1872 (30

USC 22-54) governs mining activity on public land. So many claims were filed under the General
Mining Law that the President issued a Proclamation in 1909 withdrawing public land from such entry,
pending the enactment of legidation to protect such land (see U.S. v. Midwest Qil Co., 59 L.Ed. 673
[1915], and Udall v. Tallman, 13 L.Ed. 2d 616, 628 [1965]). However, protective legislation was

not enacted until the Mineral Leasing Act of 1920 (see Boesche v. Udall, 373 US 472, 10 L.Ed. 2d
491, 497 [1963]). ThisAct established aleasing system for the acquisition of certain minerals
(currently appliesto coal, phosphate, sodium, potassium, oil, oil shale, gilsonite, and gas).

Mineral Resourceson Weeks Law L ands

The Act of March 4, 1917 (39 Stat. 1150, as supplemented; 16 USC 520) authorizes the Secretary of
the Interior to prescribe general regulations to permit prospecting, development, and use of the mineral
resources of the lands acquired under the Act of March 1, 1911, known as Weeks Law, for the best
interests of the United States.

ACTSOF AUTHORITY

Mineral Leasing Act of February 25, 1920

This Act is the primary authority under which the Federal government |eases the majority of Federal
onshore minerals. The Bureau of Land Management (BLM), Department of the Interior, is responsible
for leasing under this Act. Technical administration of leases and permitsis the responsibility of the
U.S. Geological Survey. Certain lands are closed to leasing in Section 43 (30 USC 226-3).
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Mineral Leasing Act for Acquired L ands of Auqust 7, 1947

The Mineral Leasing Act (Ch. 513, 61 Stat. 913; 30 USC 351, 352, 354, 359) providesthat al

deposits of coal, phosphate, oil, oil shale, gas, sodium, potassium, and sulphur that are owned or may
be acquired by the United States and that are within the lands acquired by the United States may be
leased by the Secretary of the Interior under the same conditions as contained in the leasing provisions
of the mineral leasing laws. No mineral deposit covered by this section shall be leased except with the
consent of the head of the Executive Department, independent establishment, or instrumentality having
jurisdiction over the lands containing such deposit, or holding a mortgage or deed of trust secured by
such lands that is unsatisfied of record, and subject to such conditions as that official may prescribe to
ensure the adequate use of the lands for the primary purposes for which they have been acquired or are
being administered.

The Federal Onshore Oil and Gas L easing Reform Act of December 22, 1987

The 1987 Leasing Reform Act (30 USC 181, et seq.; PL 100-203) requiresthe BLM to offer al lands
available for leasing competitively prior to leasing noncompetitively and adds environmental provisions
to the leasing process. The Act was a response to concerns that leasing often was occurring at bel ow-
market rates and to concerns about environmental protection. The Act also provides for inspections
and enforcement of operations once commenced. In addition, the BLM isrequired to have the consent
of the Forest Service before leasing oil and gas on Forest Service lands. Regulations implementing this
statute were published in the Federal Register on March 21, 1990 (55 FR 10423, et seq.), and the
regulations were codified in 36 CFR 228.100 et seq. Onshore oil and gas leasing and operations
regulations are provided in 43 CFR Part 3100 et al.

Onshore Oil and Gas L easing and Oper ations: Proposed Rule (43 CER Part 3100, €t. al.)

The BLM is proposing to revise its Federal oil and gas leasing and operations regulations (Federal
Register, December 3, 1998). The proposed rule, as published, uses performance-based standardsin
certain instancesin lieu of the current prescriptive requirements. BLM’ s onshore orders and national
notices to lessees would be incorporated into these regulations to eliminate overlap with existing
regulations. Also, the ruleisintended to eliminate redundancies, clarify procedures and regul atory
requirements, and streamline processes. Subpart 3104 of the proposed rule states that the BLM can
include stipulations restricting surface use on leased land, or restrict the use of the lease after issuance
through conditions of approval in order to protect environmental quality and resources, threatened or
endangered species, cultural or historic resources, or private or other rights when the surface areais not
managed by the BLM. Conditions of approval may include measures to modify the location or design
of proposed operations, restrict timing of surface disturbance, or interim and final mitigation. Subpart
3120 discusses public land available to leasing. Recreation and Public Purpose land is subject to oil
and gas leasing under stipulations, if appropriate. It should be noted that the proposed rule was
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published in the Federal Register for review and comment by the public, and is subject to revision
prior to becoming final.

Geothermal Steam Act of 1970

This Act (30 USC 1001 et seq.) gives BLM the authority to issue leases for the development of
geothermal resources on Federal lands, given the assurance that the land may continue to be used
adequately for the purposes for which it was withdrawn or acquired. Subsequently (in 1975 and
1977), Geothermal Resources Operational Orders 1-6 were issued under the Act by the U.S.
Geologica Survey Conservation Division. The orders provided direction for exploratory operations,
drilling, completion, and spacing of geothermal wells; plugging and abandonment of wells; general
environmental protection requirements; pipelines and surface production facilities; and production and
royalty measurement, equipment, and testing procedures.

Geother mal Resour ces L easing and Oper ations: Final Rule (43 CFR Part 3200, et al.)

A final ruleissued in September 1998 amends the regulations that implement the Geothermal Steam Act
of 1970 (Federal Register, September 30, 1998). Thefinal rule revises 43 CFR parts 3200, 3210,

3220, 3240, 3250, and 3260, which implement the classification, leasing, exploration, drilling, and
utilization requirements of the Act. These regulations affirmed that the BLM may issue geothermal
leases on land administered by the Department of the Interior including public, withdrawn, and acquired
lands; lands administered by the Department of Agriculture with their concurrence; lands conveyed by
the United States government wherein geothermal resources were reserved to the United States; and
lands subject to Section 24 of the Federal Power Act as amended (16 USC 818) with concurrence

from the Secretary of Energy. The BLM cannot issue leases for land on which the Secretary of the
Interior has determined the issuance of the lease could cause unnecessary and undue degradation of
public land and resources; lands administered by the National Park Service or aNational Recreation
Area; lands where it is determined that aleaseis likely to result in a significant adverse effect on a
significant thermal feature within the National Park System (if activities resulting from alease might result
in such an effect, the BLM will include stipulations to protect the feature in the lease or permit); wildlife
management areas or hatcheries administered by the Department of the Interior; or Indian trust or
restricted lands.
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MANDATESAND GUIDANCE FOR PLANNING AND ENVIRONMENTAL
RESOURCES MANAGEMENT

Federal L and Policy and M anagement Act of 1976

The Federal Land Policy and Management Act (FLPMA) (43 USC 1700; €. seg.) and its

implementing regulations define principles for management of public land and their resources. ThisAct
directs the Secretary of Interior to develop, maintain, and when appropriate, revise land use plans that
provide for the management of public land based on the principles of multiple use and sustained yield
unless otherwise specified by law.

National Environmental Policy Act of 1969

This statute (40 USC 4331 et. seq.) and itsimplementing regulations (40 Part 1500) apply to all

Federal actionsincluding oil and gasleasing. This statute requires the Federally authorized officersin
Federal agenciesto perform environmental analysis and disclose the effects of their decisions on the
quality of the human environment. The law further requires the Federal officers to identify and describe
the significant environmental issues associated with their decisions, the proposed action and alternatives
to the proposed action (including the alternative of no action) and identification of the effects of all
alternatives on the environment. Federal officers must disclose the direct, indirect, and cumulative
effects of the decisions, and adverse environmental effects that cannot be avoided, the relationship
between short-term uses of the human environment and the maintenance of long-term productivity, and
any irreversible or irretrievable commitments of resources made by the decision. Drilling on fluid
mineral leasesis evaluated on a case-by-case basis as part of the National Environmental Policy Act
(NEPA) process.

The Clean Air Act of 1970

The Clean Air Act (91 Stat. 685; 42 U.S.C. 7401 et. seq.) provides that each state is responsible for
ensuring achievement and maintenance of air quality standards within its borders so long as such
standards are at least as stringent as Federal standards established by the U.S. Environmental
Protection Agency (EPA).

The Endangered Species Act of 1973

The Endangered Species Act (PL 93-204; 16 USC 15311, €t. seq.), as amended, requires specia
protection and management on Federal lands for threatened or endangered species. The U.S. Fish and
Wildlife Service (FWS) is responsible for administration of this Act. Federal agencies proposing an
action or processing an action proposed by athird party that “may affect” the existence of an identified
species must consult with the FWS to determine if, and how, the proposed action would affect those
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species. Mitigation measures are developed through the consultation process and are put forth as
suggested conservation measures included in aformal FWS Biological Opinion as to whether or not the
proposed action would jeopardize the continuous existence of any officially listed endangered or
threatened species.

Clean Water Act

The Federal Water Pollution Control Act Amendments (PL 92-500, 86 Stat. 816, as amended; 33

USC 1251, et seq) put forth national standards to restore and maintain the chemical, physical, and
biological integrity of the nation's waters. Upon passage of Environmental Quality Acts and adoption of
water quality standards, state agencies are empowered to enforce water quality standards aslong as

they are at least as stringent as Federal standards established by the EPA.

Also, Section 404 of the Clean Water Act, administered by the U.S. Army Corps of Engineers,
requires that waters of the United States be protected by permits prior to dredge or fill activities
occurring in such areas. Watersinclude intermittent streams, mud flats, and sand flats. Wetlands that
meet jurisdictional criteria of Section 404 of the Clean Water Act are partially protected by the
requirement of a permit prior to any dredge or fill activity occurring in such areas.

Historic Preservation Act of 1966

Section 106 of the National Historic Preservation Act (Public Law 89-665, 80 Stat. 915 [16 USC

470] as amended) requires that Federal agencies undertaking or funding projects consider the effects of
proposal actions on historic resources eligible for or listed on the National Register of Historic Places
regardless of land status. Regulations for Protection of Historic Properties (36 CFR Part 800)
defines the process for demonstrating such consideration through consultation with State Historic
Preservation Officers, the Federal Advisory Council on Historic Preservation, and other interested
parties.

Enerqgy Policy Act of 1992

The Energy Policy Act of 1992 (PL 102-486) addresses a broad range of energy issues, including
energy efficiency and aternative fuel programs. Under this Act, the primary term of competitive leases
was changed from 5 to 10 years.

BLM Manual Section 1624-2

BLM Manual Section 1624-2, Supplemental Program Guidance for Fluid Mineras, requires that fluid
minerals determinations be included in every resource management plan prepared by BLM. The manual
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also identifies factors that should be analyzed and considered in making fluid minerals determinations.
BLM Handbook H-1624-1, Planning for Fluid Minerals Resources, provides direction for preparing
the appropriate documentation for complying with the Supplemental Program Guidance.

Existing M anagement Direction in BLM's Decision Area

Specific to BLM’s Decision Area, the BLM has prepared environmental and planning documents to
address and direct fluid mineralsleasing. The Environmental Assessment for Oil and Gas and
Geothermal Leasing in the White Sands Resource Area (BLM 1981a) identified areas regionally where
potential resource conflicts were significant enough to either preclude leasing or restrict lease
operations. The mitigating measures devel oped from the Environmental Assessment (EA) were
intended to be attached to leases as special stipulations. Other |ease stipulations were developed for a
statewide project conducted by the BLM New Mexico State Office (May 1982) and created
provisions protecting soil resources from initial operation through final reclamation of lease surfaces.
Plan documents including the White Sands Resource Management Plan (BLM 1986a) and the Otero
County Area of Critical Environmental Concern Resource Management Plan Amendment (BLM
1997b) provide direction for fluid minerals management.

Also, the Proposed Satewide RMPA/FEIS - New Mexico Standards for Public Land Health and
Guidelines for Livestock Grazing Management was released in January 2000. The Proposed
RMPA/FEIS documented the effects of adopting standards for public health and guidelines for

livestock grazing management on BLM-administered public land in the State. The standards describe
conditions needed for health-sustainable public rangelands and provide the measure of resource quality,
condition, and function upon which the health of public land will be assessed. Changesto existing
grazing practices may result to attain the new standard public land health, based on the need to retain
the integrity of the soil and the continued sustainability of ecological processes. The Record of Decision
for this project was signed April 5, 2000. Following the signing of the Record of Decision, the
standards and guidelines were sent to the Secretary of the Interior for review and approval.

Onshore Oil and Gas OrdersNo. 1 and No. 2

Onshore Oil and Gas Orders No. 1 and No. 2 are authorized under 43 CFR Parts 3160 and 3180,

and provide uniform national standards for performance and operations when conducting oil and gas
exploration and development on public land. Onshore Order No. 1 requires conformance with Federal
and State laws and regulations and ensures environmental safeguards, public health and safety, and
proper reclamation of disturbed lands. Order No. 2 establishes specific requirements and standards for
operation and equipment. (Refer to Proposed Rule 43 CFR Part 3100, et. a. above.)
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Executive Orders 11988 and 11990

Executive Orders 11988 and 11990 place restrictions on government approval of construction

activities in wetlands and floodplains, and require consideration of wetland and floodplain impactsin all
documents prepared in compliance with NEPA.

NEW MEXICO STATE STATUTES

The following State statutes may not apply to the BLM, but generally are relevant to fluid mineral

development in the State of New Mexico.

New Mexico Oil and Gas Act

The New Mexico Oil and Gas Act (Chapter 70, Article 2 NMSA 1978) establishes procedures for
leasing, royalties, and operations for the oil and gasindustry. The Act also created the Qil
Conservation Commission and provided it the jurisdiction and authority over all matters relating to the
conservation of oil and gas and prevention of waste of potash as aresult of oil and gas operations in the
State of New Mexico. Permitting is administered through the Oil Conservation Division of the Energy,
Minerals, and Natural Resources Department.

New M exico Geother mal Resour ces Act

The New Mexico Geothermal Resources Act (Chapter 75, Article 15 NMSA 1973) regulates the
development of geothermal resources on State lands. It includes leasing procedures, royalty rates, and
leasing terms.

New M exico Geother mal Resour ces Conser vation Act

The New Mexico Geothermal Resources Conservation Act (Chapter 71, Article 5 NMSA 1978) is
intended to ensure that geothermal resources are devel oped efficiently while safeguarding public health
and natural resources. The Act provides the authority to the Oil Conservation Commission and the Oil
Conservation Division of the Energy, Minerals, and Natural Resources Department to administer it.
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State Cultural Properties Act of 1977

The State Cultural Properties Act requires that survey work for archaeological sites be conducted prior
to any development of State or Federal lands. The Act provides the authority to grant archaeological
permits to the State Archaeologist.

New M exico Water Quality Act

The New Mexico Water Quality Act (Chapter 74, Article 6 NMSA 1978) allows for water pollution
control problemsto be established by the Water Quality Control Commission. Permitting and other
regulatory authority for these programs may fall under the jurisdiction of the Environmental
Improvement Division of the New Mexico Health and Environment Department, the Oil Conservation
Division, or the State Engineer’ s Office, depending on the nature of the water used and method of
discharge.
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TABLE A-1
MAJOR FEDERAL, STATE, AND COUNTY AUTHORIZING ACTIONS

Agency and
Permit/Approval Nature of Action Authority Application

Federal Permits, Approvals, and Authorizing Actions

BLM

Decision Record for Evaluate environmental NEPA Proposed Federal

proposed action impacts of proposed action action

Permit to Drill Provide for compliance with | Minera Leasing Act of 1920; Proposed injection
regulations and Federal Oil and Gas Royalty wellsand gas
requirements during drilling | Management Act of 1982; production wells
and completion phases of Secretarial Order No. 3087;
the well Amendment No. 1, February 7,

1983

Rights-of-way Grant right-of-way and NEPA, FLPMA, Minera Pipeline, electrical
potentially evaluate the Leasing Action of 1920 lines, access roads
environmental impacts of
proposed action

Notice of Intent to Protect resource values FLPMA, Mineral Leasing Act | Proposed action

conduct geophysical during geophysical of 1920

exploration exploration activities

Approval to dispose of Controls disposal of Mineral Leasing Act of 1920 Well

produced water produced water from
Federal leases

Permit to use earthen pit Regulates reserve pits on Mineral Leasing Act of 1920 Well

(part of Application for drilling locations

Permit to Drill)

Authorization for flaring Regulates flaring and Mineral Leasing Act of 1920 Well testing and

and venting of gas venting of gas evaluation

Temporary abandonment Regulates temporary Mineral Leasing Act of 1920 Successful well

of awell abandonment of wells

Plugging and Establishes procedures for Mineral Leasing Act of 1920 Dry hole

abandonment of awell permanent abandonment
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TABLE A-1
MAJOR FEDERAL, STATE, AND COUNTY AUTHORIZING ACTIONS

Agency and
Permit/Approval

Nature of Action

Authority

Application

U.S. Army Corps of Engineers

Section 404 permit

Issue a permit for placement
of fill or dredge materialsin

Section 404, Clean Water Act

Pipeline; proposed
actionsin waters

waters of the United States of the United
or adjacent wetlands States
U.S. Fish and Wildlife Service
Consultation process, Review potential impactson | Section 7 of the Endangered Federal action
threatened or endangered Federally listed and Species Act
species candidate threatened and
endangered species
EPA

(Administered by New
Mexico Water Quality
Control Commission)
Stormwater discharge
permits (National
Pollutant Discharge
Elimination System
permits)

Regulate discharge to
surface waters from point
sources

Federal Water Pollution
Control Act Amendments and
Section 404(p) of Clean Water
Act

Construction
activities
disturbing five or
more acres (As of
01/26/02, the
acreage will be
reduced from 5 or
more to 1 acre)

Permit for approval to
dispose produced water
(also must be approved
by the surface
management agency)

I ssue permit to allow
underground injection of
produced water

Federal Safe Drinking Water
Act, 40 CFR Parts 144 and 147

Underground
injection control

(Administered by the Qil
Conservation Division of
the New Mexico Energy
and Minerals Department)
Underground Injection
Control permit

Ensure potable agquifers are
not adversely affected by
injection of produced water

Federal Safe Drinking Water
Act Underground Injection
Control program (40 CFR
Parts 144 and 146.22 and 40
CFR Parts 100 to 149, July 1,
1991 revision)

Onshore Order No. 7

New injection well

Spill prevention, control,
and countermeasure plan

Pollution control

40 CFR Part 112

Drilling operations
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TABLE A-1
MAJOR FEDERAL, STATE, AND COUNTY AUTHORIZING ACTIONS

clearance

Agency and
Permit/Approval Nature of Action Authority Application
State or L ocal Permits, Approvals, and Authorizing Actions
New Mexico State Historic Preservation Officer
Cultural resource Review and consultation Historic Preservation Act of All proposed

1966, State Cultural Properties
Act of 1977

action components

New Mexico State Engineer’s Office

Permit to appropriate
groundwater within
declared groundwater
basins

Regulate groundwater use,
permit for water wells

New Mexico Oil and Gas Act;
New Mexico Geothermal
Resources Act; Water Quality
Act

All well
development

New Mexico Energy, Minerals, and Natural Resources Department - Oil Conservation Division

Permit to drill, re-enter, Permit new wells New Mexico Oil and Gas Act; New well
deepen, plugback, or add New Mexico Geothermal development
azone (Form C-101) Resources Act

Request for alowableand | Permit new wells New Mexico Oil and GasAct; | New well
authorization to transport New Mexico Geothermal development

oil and natural gas (Form Resources Act

C-104)

Spill report Notification of fire, breaks, OCD Rule 116 In the event of fire,

leaks, spills, and blowouts breaks, leaks,

spills, and
blowouts at drilling
operations

New Mexico Environmental Department - Air Quality Division

Air emission permits Combustion
sources,
COMPIessors,

volatile chemical
handling, storage
piles, and storage
tanks
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TABLE A-1

MAJOR FEDERAL, STATE, AND COUNTY AUTHORIZING ACTIONS

Agency and
Permit/Approval

Nature of Action

Authority

Application

Sierra and Otero Counties

May require road use
permits

Permits for the use of
overweight or overlength
trucks on county roads

Some sites may be
associated with zoning
codes or building code
standards

Thislist is not necessarily all-inclusive. It isthe responsibility of the operator to ensure that all permits and
approvals are secured before a project may proceed.
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APPENDIX A-l1
L EASE ISSUING PROCESS

INTRODUCTION

Exploration for resourcesis costly and speculative. Companies must commit costly equipment,
purchase a variety of land rights, and use expensive environmental protection technologiesto begin
exploratory drilling. Driven by pressures to be efficient and minimize risk, the nature of the enterprise
has evolved over decadesinto a form in which exploration and devel opment requires long-term
planning by many loosely associated, mutually dependent industries. There is no guarantee that the
expensive commitment of exploratory resources will result in a discovery.

Consequently, companies or individuals pursuing fluid minerals must be able to plan in advance to use
their exploratory resources most efficiently. One tactic they rely on to stage commitments of their own
resources is the purchase of public land leases. Developers want to know what lands are available for
exploration and development and they want to be assured of continued future opportunities. Leasing of
public land isaway to do this.

LEASE

A leaseis (1) acontract in legal form that conveysto an operator the right to develop and produce fluid
minerals for a specific period of time under certain agreed upon terms and conditions and (2) the tract
of land, on which the lease has been obtained, where producing wells and production equipment are
located.

Individuals, associations of citizens, and corporations organized under the laws of the United States or
any state, are entitled to lease Federal lands for these purposes under authority of the Mineral Leasing
Act of 1920, as amended, and by the Mineral Leasing Act for Acquired Lands of 1947 unless the lands
have been specifically withdrawn by the Department of the Interior. Leases also may beissued to a

legal guardian or trustee on behalf of aminor. Aliens, whose country of origin does not deny similar
privileges to United States citizens, may hold interest in leases, but only through stock ownership of
United States corporations that hold leases. Aliens may not hold interest in Federal fluid minerals leases
through unitsin publicly traded limited partnerships.

The issuance of alease grantsto the lessee the exclusive right to use as much of the leased lands asis
necessary to conduct exploratory drilling and development operations in the leasehold subject to
stipulations attached to the lease; restrictions deriving from specific, nondiscretionary statutes; and such
reasonable measures as may be required by the surface-management agency’ s Authorized Officer to
minimize adverse impacts on other resource values, land uses or users not addressed in the lease
stipulations at the time operations are proposed (Application for Permit to Drill [APD]) provided they
do not exceed the terms of the lease. To the extent consistent with lease rights granted, such
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reasonable measures may include, but are not limited to, modification to siting or design of facilities,
timing of operations, and specifications of interim and final reclamation measures. Measures shall be
deemed consistent with the lease rights granted provided that they do not require relocation of
proposed operations by more than 200 meters, require that operations be sited off the leasehold, or
prohibit new surface disturbing operations for a period in excess of 60 days in an lease year (43 CFR
3102.1-2).

A copy each of Form 3100-11, Offer to Lease and Lease for Oil and Gas, and Form 3200-24, Offer
to Lease and L ease for Geothermal Resources, are provided at the end of this appendix.

Competitive and Noncompetitive L eases

Competitive and noncompetitive leases may be obtained for fluid minerals exploratory drilling and
development on lands owned or controlled by the Federal government. The Leasing Reform Act of
1987 requires all public lands available for fluid minerals leasing to be offered first by competitive
leasing at an oral auction. Noncompetitive leases may be issued only if the competitive process results
in no bids. Competitive and noncompetitive leases are issued for a 10-year period. Both are extended
for the duration that they are producing fluid mineralsin paying quantities. The maximum competitive
lease sizeis 2,560 acresin the "lower" 48 states and 5,760 acresin Alaska. The maximum
noncompetitive lease sizeis 10,240 acres in all states.

Competitive L eases

The Bureau of Land Management (BLM) conducts oral auctions for leases on at least a quarterly basis,
when there are available parcels of land. A Notice of Competitive Lease Sale lists |ease parcelsto be
offered at auction. The Sale Notice is published at |east 45 days before the date of the auction. The
Sale Notice identifies any lease stipulations to uses or constraints on surface occupancy. There are
three sources for Federal lands available for lease:

1. existing leasesthat have expired, and |eases that have been terminated, canceled, or
relinquished

2. parcelsidentified by informal expressions of interest from either the public or BLM for
management reasons

3. landsincluded in offersfiled for noncompetitive leases (effective January 3, 1989)

On the day of the auction, successful bidders must submit a properly executed lease bid form and make
a payment consisting of an administrative fee ($75 per parcel), one-year advance rental ($1.50 per
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acre), and not less than the $2.00 per acre minimum bonus. The balance of the bonus bid must be
received within ten working days of the auction. The bid form constitutes the legally binding lease offer.

Noncompetitive L eases

Noncompetitive leases may be issued only for parcels that have been offered competitively and failed to
receiveabid. Landsin expired, terminated, canceled, or relinquished leases are not available for
noncompetitive leasing until they have been offered competitively. After an auction, all lands that were
offered competitively without receiving abid are available for filing of noncompetitive offers for a period
of two years.

Noncompetitive offers must be submitted on a BLM-approved form, and include a $75 filing fee and
one-year advance rental ($1.50 per acre).

Noncompetitive lease offers filed on the first business day following the auction are considered as

having been filed simultaneously. The priority among multiple offers received on the first business day
for the same parcel are determined by drawings open to the public.

L ease Restrictions

As mentioned above, alease does not convey an unlimited right to explore or an unlimited right to
develop any fluid mineral resources found under the land. Leases are subject to terms and conditions.
There are standard |ease terms printed on the lease form (Forms 3011-11 and 3200-24) and there are
restrictions derived from legal statutes and measures to minimize adverse impacts on other resources
and are generally characterized in alease as tipulations. Stipulations modify the standard |ease terms
the government grants to alessee and are known by potential lessees prior to any sale and must be
applied at the time of an APD. Standard |ease terms and stipulations are described in more detail in
Appendix A-V.

FEDERAL FLUID MINERALSLEASING - THE STAGED DECISION PROCESS

The legally required, staged-decision processis designed to accommodate the tentative nature of fluid
minerals (in particular, oil and gas) exploration and devel opment.

Purchasing leases does not automatically or immediately result in drilling exploratory wells on these
leasehol ds. Exploration companies must match geologic characteristics with the commitment of
technology, capital, available equipment, and market conditionsin a decision to risk adrilling operation.
This may result in Federal land leases being bought, relinquished, allowed to expire, or leases may be
bought and sold again without ever being drilled upon. This demonstrates a mgjor distinction between
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fluid minerals leasing and other activities that are authorized by the BLM. Most activities are
reasonably certain to proceed to development after the permit or contract isissued. Although the
effects of atypical well in agiven location can be estimated on the basis of past experience, thereis
uncertainty at the time of lease authorization as to whether and when awell will be drilled.

The Federa government wants to respond to industry concerns, but must ensure that future activities
will neither unduly harm the environment nor unduly interfere with their mandate of multiple use and
sustained yield. A regulatory framework has been created to meet industry's needs while protecting
other resources. The regulations include staged permitting of exploration and development. Those
stages include public disclosure at the following decision points: (1) determination of lands available for
leasing, (2) decision to lease specific lands, (3) APD, and (4) analysis of field development if

production is established. The staged process is designed to minimize the risk of making a decision that
could lead to undisclosed irreversible or irretrievable environmental impacts. Each decision is based on
environmental analysis and disclosure of the probable effects in accord with the National Environmental
Policy Act (NEPA). Each decision is appealable to the responsible Federal agency.

L ands Availablefor L easing

This stage of the process will be satisfied by the decision resulting from this Resource Management Plan
Amendment/Environmental Impact Statement (RMPA/EIS). Asrequired, the decision will identify the
lands that are closed to leasing or open for leasing with or without stipulations and how fluid minerals
exploration and devel opment activities will be managed to protect other resources on public lands and
private lands overlying Federal fluid minerals. The RMPA will direct BLM’ s fluid minerals program
only, but grants no rights to other parties to proceed with fluid minerals activities and does not initiate
ground-disturbing activities.

L easing Decisionsfor Specific L ands

Regulations require the following before consent can be given for one or more leases to be issued by
the BLM:

# verifying that leasing on the specific lands has been adequately addressed in a NEPA
document, and is consistent with the Resource Management Plan (RMP)

# ensuring that conditions of surface occupancy are properly included as stipulationsin resulting
leases

# determining that operations and devel opment could be allowed somewhere on each proposed
lease, except where stipulations would prohibit al surface occupancy

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-l1
and Development in Sierra and Otero Counties October 2000
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Application for Permit to Drill

Subsequent to a lease award, the proposed activities for drilling each well are submitted to BLM for
approval by the operator through an APD and Surface Use Plan of Operation (SUPO). The BLM will
analyze site-specific environmental effects of the proposed operations and issue a decision document
(e.g., environmental assessment).

If modification or changes in the APD are needed, based on drilling conditions encountered or some
other unforeseen circumstance, the operator submits a Sundry Notice to the BLM for review and
approval. Depending on the extent and nature of the change, additional NEPA analysis may be
needed.

Fied Development Plan

If economically recoverable quantities of oil and gas or geothermal resources are found through
exploratory drilling, industry may submit a field development plan after evaluation of the discovery wells
and available geologic information. BLM would analyze the environmental effects associated with the
proposed field devel opment and identify reasonable and necessary mitigation measures. Specific well
sites and access routes may not be known at the time the field development plan is analyzed. In such
cases, additional NEPA analysis, tiered to the field development plan, may be required once a specific
well is proposed.

IMPACTSOF A LEASE DECISION

The authorization of alease grants rights to conduct exploratory drilling and develop fluid minerals
within the terms and stipulations of the lease. The exercise of these rights results in environmental
effects. The regulations direct the BLM to consider the subsequent actions that would be authorized by
alease, and their potential environmentally disturbing effects, as connected actions. These actions also
meet the definition of connected actions in the procedural requirements for NEPA (40 CFR 1502).

These expected actions are the basis of the environmental analysis from which the leasing decisions will
be made. The decision on the lands that are available and the subsequent decision authorizing leases,
are based upon analysis of the likely environmental effects of the connected actions.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-l1
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FORM 3100-11
OFFER TO LEASE AND LEASE FOR OIL AND GAS



(October 1992) DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Form 3100-11 UNITED STATES l Serial No.
OFFER TO LEASE AND LEASE FOR OIL AND GAS

"he undersigned (reverse) offers 10 lease all or any of the iands in ltem 2 that are available for lease p to the Mi | Leasing Act of 1920, as ded and suppi d (30 U.S.C. 181
2 seq.), the Mineral Leasing Act for Acquired Lands of 1947, as amended (30 U.S.C. 351-359). d:eAamumenlsOpmmo{Apmz 1941 (40 Op. Aty. Gen. 41), or the

READ INSTRUCTIONS BEFORE COMPLETING

Street
City, Sute, Zip Code

2. This application/offer/iease is for: (Check only One) O PUBLIC DOMAIN LANDS O ACQUIRED LANDS (p u.s. - )
Surface managing agency if other than BLM: Uait/Project
Legal descnption of land requested: *Parcel No.: *Sale Date (m/d/y): [ .
*SEE ITEM 2 IN INSTRUCTIONS BELOW PRIOR TO COMPLETING PARCEL NUMBER AND SALE DATE.
T. R. Meridian State County

Total acres applied for
Amount remirted: Filing fee $ Rental fee § Total §

DO NOT WRITE BELOW THIS LINE

3. Land included in lease:

T. R. Meridian State County

Total acres in lease
Rental d $

This lease is 1ssued granting the exclusive right to drill for, mine. extract. remove and dispose of all the oil and gas fexcept helium) in the lands described in ltem 3 together with the right to build
and mainin necessary improvements thereupon for the term indicated below. subject to renewal or extension n accordance with the appropniate leasing authonity. Rights granted are subject o
applicabie laws. the terms. cond and hed stpul of this lease. the Secretary of the Intenor’s regulations and formal orders in effect as of lease issuance, and to regulations and formal
orders hercafter promulgated when not inconsistent with lease nghts granted or specific provisions of this iease.

NOTE: This lease is issued to the high bidder pursuant to his/her duly executed bid or ination form submitted under 43 CFR 3120 and is subject to the provisions of that bid or
nomination and those specified on this form.
Type and pnimary term of lease: THE UNITED STATES OF AMERICA
— Noncompettive lease (ten vears) by
(Sigrung Officer)

Z Competitive lease (ten years)

(Tide) (Date)
Z Other EFFECTTVE DATE OF LEASE

(Connnued on reverce)



4, (a) Undemigned certifies that (1) otferor is a citizen of the United States; an of such a municipality; of a COMPOMUON OMFANIZEA UNALT (NE 1aW$ O 1E LAILEG dluies o7 o1 Iy
State oc Territory lheteof; (2) all parties holding an intecest in the offer are in compliance with 43 CFR 3100 and the leasing aurhorities; (3) offeroc’s chargeable interests, direct and indirect. in eash
public domain and d larxis sep ,mtbeumesmc.dono(exmdm(BOaaummlandpslcsa(ofwhdn.pwm(ll)mmvbcmoclandgascpuom)ar.»(X)OOOa»rcsm
leases in each leasing ‘District in Alaska of which up to 200,000 acres may be in options, (4) offeror is not considered a minor under the laws of the State in which the lands covered by tnis otfer are
located; (5) offeror is in compliance with qualifications concerning Federal coal lease holdings provided in sec. Aa)(2)(A) of the Mineral Leasing Act; (6) offeror is 1n compliance with reciamaton
requirements for all Federal oil and gas lease holdings as required by sec. 17(g) of the Mincral Leasing Act; and (7) offeror is not in violation of sec. 41 of the Act.

(b) Undersigned agrees that signature to this offer constintes acceptance of this lease, including all terms, conditions, and stipulations of which offeror has been given natice, and any amencment
or separate lcase that may include any land described in this offer open to leasing at the ume this offer was filed but omitted for any reason from thus lease. The offeror further agrees that tns ciler
cannot be withdrawn, cither in whole or in part, uniess the withdrawal is received by the proper BLM State Office before this iease. an amendment Lo this lease, of a separate jease. whichever covers
the land described in the withdrawal, has been signed on behalf of the United States.

This offer will be rejected and will afford offeror no priority if it is not properly compieted and executed in accordance with the reguiations, or if it is ot accompanied by the required
payments. 18 U.S.C. Sec. 1001 makes it a crime for any person knowingly and willfully to make to any Department or agency of the United States any faise. fictitious or fraudulent statements

or representations as to any matter within its jurisdiction.

Duly d this day of

.19

(Signature of Lessee or Attornev-in-fact)

LEASE TERMS

Sec. 1. Rentals—Rentals shall be paid to proper office of lessor 1n advance of each lease vear
Annuai rental rates per acre or fraction thereof are:

(a) Noncompetitive iease. $1.50 for the first 5 years: thereatter $2.00:
(b} Compentive jease, $1.50; for the first 5 years; thereafter $2.00;
(c) Other. sce attachment. or

as specified in regulations at the time this lease 1s 1ssued.

If this lease or a portion thereof is comnufied to an approved covperative or umt plan which
includes a well capable of producing leased resources. and the plan contains 4 provision tor
aliocauon of production. royaities shail be pawd on the production allocated to this jease. However.
annual renals shall continue to be due at the rate specified 1n 13). (b, or (&) tor those fands
not within a parcipaung area.

Failure to pay annual rental. if due. on or before the anniversary date of this iease 1or next
official working day if office 15 closed) shall automatcally terrminate this lease by operaton ot
law Rentals may be waived. reduced. or suspended by the Secretary upon a sutficient showing
by lessee.

Sec. 2. Rovalues—Rovaites shall be paid to proper office of lessor. Rovalties shall be computed
1n accordance with regulstions on production removed or sold. Royalty rates are

ta) Noncompetitive lcase. 124 %
(h) Competitive iease. 12'4%:
() Other. sec anachment: or
as specified in regulanons at the time this lease is 1ssued.

Lessor reserves the nght to tpecify whether rovalty 1s to be paid in valug or in kind. and the
night to establish reasonable mmimum values on products after giving lessee notice and an
oppormunty 10 be heard. When paid 1n value, rovaities shall be due and payabie on the iast day
of the month following the month 1n which production occurred. When paid 1n kind. producuon
shall be delivered. unless otherwise agreed to by iessor. in merchantabie condinon on the premses
where produced without cost to lessor. Lessee shall not be required o hoid such producuon
1n storage beyond the last day of the month tollowing the month in which production occurred.
nor shall lessee be heid liable for loss or destruction ot rovaity oil or other products in storage
from causes beyond the teasonable controi of lessee.

Mintmum rovalty in lieu of rental of not less than the rental which otherwise would be required
for that lease vear shall be payable ar the end of each lease vear beginrung on or atter a discovery
n paving quanutes. This munmmum rovaity may be waived. suspended. or reduced. and the
above royaity rates may be reduced. for all or portions of this lease 1f the Secretary determunes
that such action 1s necessary to encourage the greatest ultimate recovery of the ieased resources.
or 1s otherwise justfied.

An interest charge shail be assessed on late royvalty payments or underpavments in accordance
with the Federal Oil and Gas Rovaltv Management Act of 1982 (FOGRMA) (30 U'.S.C. 1701y
Lessee shail be hable for rovaley pavments on oil and gas iost or wasted from a iease site when
such loss or waste 1s due to negligence on the part of the operator. or due to the faure to compis
with any rule. regulanon. order. or citation i1ssued under FOGRMA or the leasing authoney

Sec. 3. Bonds—A bond shall he filed and maintained for iease operauons as required unaer
reguiatons.

Sec. 4. Diligence. rate of develop n. and dr Lessee shall exercise reasonanie
Jiligence 1n developing and producing. and shall prevent unnecessary damage to. loss of. or
waste ot leased rescurces. Lessor reserves nght to specify rates of development and production
1n the public interest and {0 require iessee 10 subsCIbE 10 a couperative OF umit plan, within 3
days of nouce. if deemed necessarv for proper development and operauon of area. field. or pooi
embracing these leased lands. Lessee shall dnill and produce wells necessary to protect leased
lands from drainage or payv compensatory ravalty for drainage 1n amount determined by lessor

Sec. S Documents, evidence. and inspecton—Lessee shall file with proper office of lessor.
not later than 30 days ater effecuve date thereot. any contract or evidence of other arrangement
for sale or dusposai of production. At such nmes and 1n such form as lessor may prescnbe. lessee
shall furmish detmied showing and quality of all products removexd and sold.
proceeds therefrom. and amount used for producanon purposes or unavoidably lost. Lessee may
he requred to provide plats and schematc diagrams showing deveiopment work and
improvements. and reports with respect 1o parues in interest. expenditures. and -lepreciation
costs. In the torm prescnibed by lessor. lessee shail keep a daily dnlling record. a iog. informanon
on well surveys and tests. and a record of subsurface invesuganons and furtush copies 10 lessor
when required. Lessee shall keep open at all reasonabie nmes for inspecuon by any authonzed

cer of lessor. the leased premises and all wells. improvements. machunery. and fixtures thereon,

« al] books. accounts. maps, and records relaive (0 OPEranoOns. surveys, or INvesugaons
N OF 1N the leased lands. Lessee shall mamntain copes of ali sales agl 2-

costs claimed as manufactuning, preparation, and/or transportation costs. All such records -hall
be mantained in lessee’s accounung offices for future audit by lessor. Lessee shall mainain
required records for 6 vears after they are generated or. if an audi or investigation is underaay,
untd released of the obligauon to maintain such records by iessor.

Duning existence of thus iease, information obtained under this section shall be closeu o
inspection by the public 1n accordance with the Freedom of Informaton Act (5 U.S.C <<21.

Sex 6 Conduct of operanons—Lessee shall conduct operanons 1 a manner that muumuzes &ivere
impacts 10 the land, air, and water, to cultural. biological. visual. and other resources. =0 o
uther iand uses or users. Lessee shall take reasonable measures deemed necessary by iessor 10
accomphish the intent of thus secuon. To the extent consistent with lease nehts granted. -uch
measures mayv include, but are not limuted to. modificaton to siung or design of faciines. iming
of operations. and specification of intenm and final reciamation measures. Lessor reserves the
nght to conunue existing uses and to authonze ruture uses UPonN 07 in e ieased lands. nciusing
the approvai of easements or nghts-of-way. Such uses shall be condiioned 0 as to provent
unnecessary or unreasonable interference with nghts of lessee.

Pror to disrurbing the surface of the icased lands. lessee shall contact lessor to be apprised
of procedures to be tollowed and modificauons or reciamation measures that may e necessary
Areas 1o he disturbed may require inventones or speciai studies to determune the 2xent of mpacts
10 other resources. Lessee may be required to compiete munor inventones or short term special
studies under guidelines provided by lessor. If tn the conduct of operauons. reatened or
endangered species. vbjects of histonic or scienufic inerest. or substanual unanucipated
environmental effects are observed. lessee shall immedtately contact lessor. Lessee chall cease
any vperations that would result in the destrucuon ot such species or objects.

-

Sec. Mimung operations—To the extent that impacts tfrom mumng operations would be
substanuially different or greater than those associated with normal dniling operatons. lessor
reserves the right 10 deny approval of such operauons.

Sec. 8. Extraction of heiwum—Lessor reserves the opuon of extracung or having extracted heitum
from gas production :n a manner specified and by means provided by i2ss0r 4t no expense or
loss to iessee or owner of the gas. Lessee shall inciude tn any contract of sale of gas the Drovisions
of this section.

Sec. ¥ Damages to property—Lessee shall pav lessor for damage to lessor’'s improvements,
and shall save and hold lessor harmiess trom ail claims for damage or hanmm 1o persons of property
as a result of lease operauons.

Sec. 10. Protecuon of diverse interests and equal opportunity —Lessee shaii: pay when due all
taxes legaily assessed and levied under iaws ot the State or the United States: accord all emplovees
compiete freeaom of purchase: pay «ll wages ar ieast twice each month 1n 1awtul money of the
United States: mauntain a safe working environment in accorgance with standard :ndustry practiees:
and take measurss necessary to protect the health and safery of the public.

Lessor resen es the nght 1o ensure that production 1y sold at reasonadle pnces and o prevent
monepoiy. If lessee operates a pipetine. i UWRS CONUOIIINE INISTEST 1N 4 PIPCHNE T 4 COMDANY
operating a pipeline. which may pe operated accessivie (0 wu denved from these jeased lands.
lessee shall compiy with section 28 ot the Mincra Leasing act o1 1920

Lessee shall compty with Executive Order No, 11246 of September 23, 1965, as amended.
and regulations and reievant orders of the Secretary 7 Lapor :ssued pursuant thereto. “either
lessee nor iessee’'s subcontractors shall maintain segr:ga(cd faciues

Sec 11 Transfer ot lease interests and relinquishment of iease— As requirad by regulations,
lessee shall file with lessor any assignment or other transier 0t an interest in this lease. Lessee
mav reitnguish this jease or any legal subdivision by fiing n the proper office a wntten
rehinauisnment. which shall be eftscuve as ot the date of filing. subect to the Zonunued obliganon
of the lessee and surerv to pay all accrued rentals and rovalties

Sev. 12 Deliven of premuses—At such tume as all or poruons vt this lease are returned to tessor.
lessee snall rlace affectad wells in condition 101 suspension or abantonment. reclaum the land
as specified by lessor and. within a reasonable period of time. remove equipment and
improvements not deemed necessary by lessor tor preservation of producible wells.

Sec. 13. Proceedings in case of default—If lessee fails to comply with any provisions of this
lease. and the noncompliance conunues for 30 days after wniten notice thereof. this lease shail
be subject 10 cancelianon unless or untl the leasehold contains a well capabie of production
of od or gas it paving quantiues. or the lease 1s commined 10 an approved cooperative of unit
plan or commuritizanon agreement which contains 2 well capable of production of umnzed
substances in paving quantiues. This provision shall not be construed to prevent the exercise
bv lessor of anv other legal and equitable remedy. inciuding wasver of the default. Any such
remedy or wasver shall not prevent later canceilauon for the same default occurming at any other
ume. Lessee shall be subject to applicable provisions and penalues of FOGRMA (30 U.S.C. 1701).

Sec. 14. Heirs and successors-wn-interest—Each obligauon of this lease shall extend to and be

records. and de such as billings, invoices, or siumilar documentanon that suppom

binding upon. aaxd every benefit hereof shall wnure to the hewrs, executors, admumstrators,
s, ficiaries. or er of the respective parues hereto.

2 U.S. GOVERNMENT PRINTING OFFICE: 1994-673-004/01054



FORM 3200-24
OFFER TO LEASE AND LEASE FOR GEOTHERMAL RESOURCES



FORM APPROVED
OBM NO. 1004-0038

Form 3200-24 UNITED STATES
(November 1984) DEPARTMENT OF THE INTERIOR Expires January 31, 1986
BUREAU OF LAND MANAGEMENT
OFFER TO LEASE AND LEASE FOR GEOTHERMAL RESOURCES Serial No.

undersigned (see teverse) offers to iease all or any of the lands in item 2 that are availabie for iease pursuant 10 the Geothermal Steam Act of 1970 (30 U.S.C. 1001-1025)

Read Instructions Before Completing
. Name
Street
Ciry. State. Zip Code
2. Surface managing agency if other than BLM: Unit/Proect
Legal descniption of iand req d (segregate by public d and acquired lands):
T R Meridian Suate County
Total acres applied for
Percent U.S. interest
Amount remitted: Filing fee $ Rental fee § Total $
DO NOT WRITE BELOW THIS LINE
3. Land inciuded 1n iease:
County

T R. Meridian State

Total acres in lease

Rental retaimed §

In accordance with the above offer. or the previously submitted competitive bid. this iease 15 Issued granting the exclusive right to drill for, extract, produce, remove, utilize, sell, and dispose of
all the geothermal resources in the lands described in stem 3 together with the fight to build and maintain necessary improvements thereupon. for a primary term of 10 years. Rights granted are
subiect to appiicable laws. the terms. cond and hed supul of this lease, the Secretary of the Interior’s regulations and formal orders in effect as of lease 1ssuance and, when not

inconsistent with lease nights granted or specific provisions of this iease. reguiations and formal orders hereafter promulgated.

THE UNITED STATES OF AMERICA

Tvpe of lease by
(Signung Officer)

Noncompetitive

— (Tnle) (Date)

Compentive

EFFECTIVE DATE OF LEASE

__ Other




4. (a) Undersigned certifies that:

(1) Offeror 1s a ciuizen of the United States: an association of such ciuzens: a municipality: or a corporauon orgamzed under the iaws of the United States. any State or the District of
Coiumbia: (2) All parties hoiding an interest in the offer are in compisance with 43 CFR 3200 and the authonizing Act: (3) Offeror’s chargeable interests. direct and indirect. do not exceed
that aliowed under the Act; and (4) Offeror is not considered a minor under the iaws of the State 1n which the lands covered by this offer are located.

() Undersigned agreeés that signature 1o thuis offer constitutes acceptance of this lease. including all terms. conditions and stipulations of which offeror has been given notice. and any amendment
or separate lease that may cover any land described in this offer open to lease application at the time this offer was filed but omitted for any reason from this iease The offeror further
agrees that this offer cannot be withdrawn. either 1n whole or part. unless the withdrawal is received by the BLM State Office before this icase. an amendment to this lease. or a separate
iease. whichever covers the land described 1n the withdrawal. has been signed on behalf of the United States.

This offer will be rejected and will afford the offeror no priority if it 1s not properly compieted and executed in accordance with the regulations. or 1f it is not accompanied by the required pavments
Title 18 U.S.C. Sec. 1001 makes it a crime for any person knowingly and willfully to make to any Department or agency of the United States any false. ficttious or fraudulent statements or representa-

fions as to any matter within its junisdiction.

Duiy e d this day of 19

(Signature of Lessee or Anornev-in-tact)

LEASE TERMS

Sec. |. Rentals—Rentals shall be paid to proper office of lessor 1n advance of each lease year
unul there 1s production in commercial quantities from the leased lands. Annual rental rates per
acre or frachon thereof are: $1 for noncompeutive leases and 32 for competitive leases.
If this lease or a portion thereof is committed to an approved cooperative or unit pian which
includes a well capabie of producing leased resources, and the plan contains a provision for
i of prod lues shall be paid on the production allocated to this icase. However,
annual rcnuls shall continue to be due for those lands not within a parucipaung area.
Failure t0 pay annual rental, if due. on or before the anniversary date of this iease {or next
official working day if office is closed) shall automatically terminate this lease by operation of
law. Rentals may be suspended by the Secretary upon a sufficient showing by lessee.

Sec. 2. Royaities—Royalities shall be paid to proper office of lessor. Royalties shail be com-
puted in accordance with regulations and orders. Royalty rates on production are: 10 percent
for steam, heat. or energy; 5 percent for byproducts and 5 percent for demineralized water.

Lessor reserves the nght to estabiish bi values on prod after giving

ssee nouice and an opportumity to be heard. Royalues shall be due and payabie on the last day
of the month following the month in which production occurred.

A minimum royalty shail be due for any lease year beginning on or after the commencement
of prod: N CC cial in which royaity payments aggregate less than $2 per
acre. Lessee shall pay such difference at the end of lease year. This minimum royalty may be
waived, suspended. or reduced. and the above royalty rates may be reduced for ali or poruons
of this lease if the Secretary determunes that such acton 1s Yy to ge the g
ultimate recovery of the icased resources. or is otherwise justified

Sec. 3. Bonds—Lessee shall file and maintain any bond required under regulations.

Sec. 4. Dil rate of develop and drainage—Lessee shall perform diligent
expiorauon as required by I and shall pr v d to, loss of, or waste
of ieased resources. Lessor reserves nght to specnfy rates of deveiopment and production 1n
the public interest and to require lessee to subscribe to a cooperative or unit plan, within 30
days of notice. if deemed necessary for proper development and operation of the area. fieid,
or pool embracing these leased lands. Lessee shall drill and produce weills necessary to protect
leased lands from drainage or pay compensatory royalty for drainage in amount determined by
lessor.

Sec. 5. Documents. evidence. and inspection—Lessee shall file with proper office of lessor.
not fater than (30) days, after effective date thereof. any contract or evidence of other arrange-
ment for the sale or disposal of production. At such umes and tn such form as lessor may prescribe.
lessee shail furmish detailed statements showing amounts and quality of all products removed
and sold, proceeds therefrom. and amount used for production purposes or unavoidably iost.
Lessee may be required to provide plats and schematic diagrams showing development work
and improvements, and reports with respect to parties in interest, expenditures, and deprecia-
uon costs.

In the form prescribed by lessor. lessee shall keep a dauly drilling record, a log. and complete
informanon on weil surveys and tests and keep a record of subsurface invesugauons and furnish
copies to lessor when required. Lessee shail keep open at all reasonable umes for inspecuon
by any authonzed officer of lessor. the leased preruses and all wells. improvements. machunery,
and fixtures thereon, and all books, accounts, maps, and ds relauve 10 op surveys,
or investigations on or 1n the leased lands. Lessee shall maintain copies of all contracts. sales
agreements, accounting records, mddocumennnonsuchlsblumgs invoices, or sumular documen-
auon that support costs ci d as ng, prep and/or transportauon costs. All
such records shall be d in iessee’s g offices for future audit by lessor. Lessee
shall maintain required records for 6 vears after they are generated or. if an audit or invesuga-

15 underway, untu 1 of the obl 0 such records by lessor.
.nng existence of this lease. information obtained under this section shall be closed to in-
spection by the public in d. with the Freedom of Informauon Act (5 U.S.C. 552).

Sec. 6. Conduct of operauons—Lessee shall conduct op na that
adverse impacts to the land. air, and water. to cuitural. biologicai. visual, md o(her resources,
and to other land uses or users. Lessee shall take r bl y by

lessor to accomplish the intent of this section. To the extent consistent with leased rights granted,
such measures may include. but are not imited to. modification to siing or design of facuities,
wming of operations, and specification of interim and final reclamauon measures. Lessor reserves
the nght to continue existing uses and to authonze future uses upon or in the leased lands. in-
cluding the approvai of easements or nghis-of-ways. Such uses shail be conditioned so as to
prevent unneccessary or unreasonable interference with rights of lessees.

Prior o disturbing the surface of the leased lands. lessee shall contact lessor to be apprised
of procedures to be foilowed and modifications or reciamauon measures that may be necessary.
Areas 10 be disturbed may require inventorics or special studies 1o determine the extent of im-
pacts 1o other resources. Lessee may be required to complete munor inventones or short term
special studies under guidelines provided by lessor. If in the conduct of operations, threatened
or endangered species. objects of histonc or scientific interest, or substanual unanticipated en-
vironmental effects are observed. lessee shall immediately contact lessor. Lessee shall cease any
operations that would result in the destruction of such species or objects.

Sec. 7. Producuon of byp —If the prod . use, or conversion of geothermal resources
from these leased lands is susceptible of producing a valuable byproduct or byproducts. including
commercially demineralized water for beneficial uses in accordance with applicable State water
laws, lessor may require substantial beneficial production or use thereof by lessee.

Sec. 8. Damages to property—Lessee shall pay lessor for damage to lessor's improvements,
and shali save and hold lessor harmiess from all claims for damage or harm to persons or property
as a resuit of lease operations.

Sec. 9. Protection of diverse interests and equal opportunity—Lessec shall maintain a safe working
environment in accordance with standard industry practices and take measures necessary (o pro-
tect the health and safety of the public. Lessor reserves the right to ensure that production is
sold at reasonable prices and to prevent monopoly.

Lessee shali comply with Executive Order No. 11246 of September 24, 1965, as amended.
and regulauons and relevant orders of the Secretary of Labor |ssued pursuant thereto. Neither
iessee nor lessee's subcontractor shal greg

Sec. 10. Transfer of lease interests and relinquishment of lease—As required by regulauons,
lessee shall file with lessor. any assignment or other transfer of an interest in this lease. Lessee
may relinquish this iease or any legal subdivision by filing in the proper office a wntten relin-
quishment. which shall be effective as of the date of filing, subject to the conunued obligation
of the lessec and surety to pay all accrued rentals and royalties.

Sec. 1 1. Delivery of premuses—At such time as all or pomons of U'u.s lease are returned to lessor,
lessee shall place all wetls \n for or reciam the land as
specified by lessor. and withun a reasonable penod of ume, remove equipment and unprovemenu
not deemed necessary by lessor for preservauon of producible wells or « pr

of the environment.

Sec. 12. Proceedings in case of default—If lessoe fails to comply with any provisions of this
iease. and the noncompliance continues for 30 days after written nouce thereof, this lcase shall
be subject to cancellauon in accordance with the Act. However. if thus lease includes iand known
0 a well of prod n ies, it may be lled only by
judicial proceedings. This provision shail not be construed to prevent the exercise by lessor or
any other legal and equitable remedy, including waiver of the default. Any such remedy or waiver
shall not prevent later cancellauon for the same default occurnng at any other tune.

Whenever the lessee fails to comply in a wnely manner with any of the provisions of the Act.
this lease, the regulations. or formal orders. and diate action is required, the Lessor may
enter on the leased lands and take measures deemed necessary to correct the failure at the ex-
pense of the Lessee.

Sec. 13. Heirs and Each oblig; of this lease shali extend to and be
binding upon, and every bencﬁt hereof shail inure 10, the heirs, executors, admunstrators, suc-
cessors. or assigns of the respecuve parues hereto.



APPENDIX A-111
SURFACE USE AND BEST MANAGEMENT PRACTICES

INTRODUCTION

The locations of well sites are dictated by the geologic target to be drilled. Therefore, environmentally
“ideal” locations for construction activities are not always coincident with the geologic target and
avoidance of damage to surface resourcesis not always possible. It is neither possible nor practical to
avoid all harm, and special practices or construction techniques may need to be employed to minimize
impacts.

This appendix describes various types of practices that are designed to minimize surface disturbance
and effects on other resources and retain the reclamation potential of the disturbed area. These
practices may be general and apply nationwide, agency-wide, or regionally, or may be more specific
and apply to aparticular areaor site. The practices represent effective and practical means of
accomplishing the management goals and objectives of Bureau of Land Management (BLM) and
should be used as a guide when preparing plans and details that are specific to individual projects.

Generally, the practices described in this appendix have been accepted and employed by industry for
similar projects and/or have been derived from this Resource Management Plan Amendment (RMPA)
analysisin response to issues identified during scoping and to address impacts identified during analysis.
The standard practices are common to all aternatives described in Chapter 2 of this
RMPA/Environmental Impact Statement (EIS).

The standard practices in this appendix should not be construed as rigid requirements that will be
applicable to every situation. Rather, the ideas presented in this appendix communicate philosophy,
approach, and examples that have been successful from which site-specific applications can be
developed. The operator and surface-management agency working together can develop the best
approach to achieve the management objectives in each situation.

While operations of Federal fluid minerals |eases are managed by the BLM, the operations are
managed in cooperation with the surface-management agency or surface owner, if it is other than the
BLM, in order to guide surface use and management. Where the surfaceis privately owned, the
operator is responsible for reaching an agreement with the private surface owner (refer to Chapter 2,
Section 2-2).

The requirements and guidelines relevant to Federal fluid minerals are described briefly below.
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SURFACE USE GUIDANCE

Onshore Oil and Gas Orders

Every oil and gas operation authorized under a Federal fluid minerals lease must comply with Federally
mandated regulations and orders. Procedures are established for exploration of Federal oil and gas
reserves in a series of Onshore Oil and Gas Orders, which are authorized by 43 CFR Part 3160 and
3180. These orders detail uniform national standards for minimum levels of performance expected
from lessees and operators when conducting oil and gas activities on Federal and American Indian
lands. Two orders are particularly relevant to determining the potential for environmental impacts
associated with a proposed project. These are Onshore Oil and Gas Order Nos. 1 and 2.

Onshore Order No. 1 requires lessees and operators to conduct their exploration, development,
production, and abandonment operations in a manner as follows:

# conform with applicable Federa laws and regulations and with State and local laws and
regulation to the extent that such State and local |aws are applicable to operations on Federal
or Indian leases

# conform with the lease terms, lease stipulations, and conditions of approval

# ensurediligent development and efficient resource recovery

# protect the lease from drainage

# afford adequate safeguards for the environment

# ensure proper reclamation of disturbed lands

# conform with currently available technology and practice

# ensure that underground sources of fresh water will not be endangered by any fluid injection
operation

# otherwise ensure the protection of public health and safety

The order holds the lessee “fully accountable for their contractors’ and subcontractors compliance with
the requirements of the approved permit and/or plan.”

Onshore Order No. 1 specifically requires survey work and arelated report if the surface-management
agency has reason to believe that propertieslisted, or eigible for listing, on the National Register of
Historic Places are present in the area of potential effect. The order also requires the surface-
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management agency to identify any threatened and endangered species and/or critical habitat problems
and other environmental concerns (e.g., wilderness and wilderness study areas, known or potential
surface geological hazards, etc.).

BLM Manual 3160 provides guidelines and procedures for processing Applications for Permits to Drill
(APDs) and subsequent operations. BLM Manua Handbook 3160-1 provides guidelines for review

of technical and environmental considerations for APDs and subsequent activities.

Onshore Order No. 2 established specific and detailed requirements along with minimum standards for
the following:

# well control during drilling

# casing and cementing

# drilling mud and circulating system
# drill-stem testing

# gpecid drilling operations

# blowout preventer equipment to prevent the uncontrolled release of formation fluids to the
surface

# related surface use

# abandonment of drilling operations
In some instances, Onshore Order No. 2 relies on existing standards prepared by the American
Petroleum Institute, Occupational Safety and Health Administration, and other organizations or
agencies.
Onshore Order No. 6 addresses operations with hydrogen sulfide associated and Onshore Order No.
7 addresses disposal of produced water in pits and wells.

Geother mal Resour ces Oper ations

The Geothermal Resources Leasing and Operations Rule (43 CFR Part 3200, et al) described in
Appendix A-1 provides direction for conducting exploration operations (Subpart 3252), drilling
operations (Subpart 3262), and abandonment (Subpart 3263).
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Standard Lease Terms

Standard lease terms, which are disclosed on the standard lease forms, indicate that the operator is
responsible for diligent development and to conduct operation in a manner that minimizes adverse
impacts on resources anywhere within the leasehold. Copies of standard Form 3100-11, Offer to
Lease and Lease for Oil and Gas, and Form 3200-24, Offer to Lease and L ease for Geothermal
Resources are provided at the end of Appendix A-I1.

In addition to the standard lease terms and conditions, the BLM authorized officer may require site-

specific mitigation at the time of an APD at a specific site. These mitigation measures would be
attached to the APD as conditions of approval (described below).

L ease Stipulations

Constraints in the form of stipulations are conditions included in alease when environmental and
planning analyses have demonstrated that additional and more stringent environmental protection is
needed. Stipulations are provisions that modify the standards lease rights and are attached and made
part of the lease. The operator would be expected to comply with the stipulations specific to resource
concerns that are attached to a lease (as described in Chapter 2 and Appendix A-V).

Surface Operating Standards

Minimum standards for design, construction, and operations, primarily in the Rocky Mountain States,
are set forth in the Surface Operating Standards for Oil and Gas Exploration and Devel opment “Gold
Book” prepared by the BLM and Forest Service Rocky Mountain Regional Coordinating Committee
(January 1989). The Gold Book was developed to aid the operator in permit approval and the

conduct of oil and gas operations on Federal |ands during exploration, development, production, and
abandonment. It isintended to give the operator general informational guidance on compliance with the
operating requirements given in 43 CFR 3000, 36 CFR 228E, and Notice to L essees that have, or will
be, promulgated or issued. Information is provided for the preparation of surface use and drilling
programs and includes the following information and guidelines:

# responsibilities for geophysical operations on Federal lands
# proceduresfor oil and gas operations
# siting and construction procedures for well sites

# planning, location, design, construction, maintenance, and operations of roads and access ways

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-l11
and Development in Sierra and Otero Counties October 2000

A-l11-4



# design and construction of drainage structures
# drilling operations and related surface-disturbing activities

# production operations standards and objectives, approvals, reporting, notification, disposal of
produced water, pollution control, hazardous waste management, inspections and enforcement

# reclamation of pits, well pads, flowlines and pipelines, and roads
# abandonment inspection, approval, release of bonds
Copies of the Gold Book are available in l[imited quantities from the New Mexico State Office of the

BLM.

Conditions of Approval

Additional constraints may be necessary if the authority to manage the activity on the lease does not
already exist under laws, regulations, or orders.

Constraints in the form of conditions of approval of an APD are site-specific requirements or measures
imposed to protect resources or resource values. Conditions of approval must be reasonable and
consistent with lease rights. The authorized officer has the authority to relocate facilities (up to 656 feet
[200 meterg]), control timing (delay for 60 days), and impose other mitigation under Sections 2 and 6

of the standards lease terms (BLM Forms 3100-11 and 3200-24 are provided at the end of Appendix
A-11). Potential mitigation measures that could be conditions of approval are addressed in Chapter 4 of
this RMPA/EIS.

Best M anagement Practices

More specific to aregion or area, a surface-management agency may have standards, or best
management practices, to which an operation should conform. While the goals and philosophies
regarding surface management are similar in intent, the operator must be responsible for understanding
the requirements of the pertinent surface-management agency. Knowledge of the management plans of
the surface-management agency, as well as agency operational standards, procedures, and
environmental protection requirements, will help an operator meet these standards. The best
management practices described below were developed by the Las Cruces Field Office of BLM for
this RMPA/EIS.
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BLM BEST MANAGEMENT PRACTICES

The best management practices described below apply to any fluid minerals project on public land
within the Planning Area, and supplement the standards and guidelines from sources described above.

Preiminary | nvestigations

Activities occurring during preliminary investigations may include remote sensing; mapping of rock
outcrops and seeps (either of which result in little or no surface disturbance); and seismic, gravity, and
magnetic surveys (refer to Appendix B for more information).

A leaseis not required to conduct such preliminary investigations. However, the geophysical operator
isrequired to file a completed Form 3150-4, “Notice of Intent to Conduct Oil and Gas Exploration
Operations” for all operations on public lands.

In general, BLM requires an examination of resource values and development of appropriate surface
protection and reclamation measures prior to beginning surface disturbing activities associated with
preliminary investigations. A copy of Form 3150-4a, Terms and Conditions for Notice of Intent to
Conduct Geophysical Exploration is provided at the end of this appendix. Compliance monitoring
should occur during and after seismic exploration activities when or if necessary. Compliance
inspections during the operation ensure that requirements and guidelines are being followed.
Compliance inspections upon completion of work ensure that the lines are clean and drill holes are

plugged properly.

The frequency of authorized seismic exploration will be dependent upon resource conditions and
seasonal restrictions (timing limitations) that may be imposed to reduce conflicts with watershed
conditions, wildlife, and hunting. Management practices specific to wildlife and vegetation resources
include the following:

# Prior to surveying/flagging routes for geophysical surveys or other preliminary activities during
the raptor breeding season, the project area shall be surveyed for raptor nests. Surveys shall be
conducted by professional biologists approved by the Authorized Officer. The Universa
Transmercator grid (UTM) locations of all raptor nests shall be reported to the Authorized
Officer. All active raptor nests should be avoided by the required distances per the stipulation
of controlled surface use. An “active raptor nest” is defined as any raptor or corvid nest being
during the current nesting season.

# Inareasthat constitute occupied or potentia aplomado falcon habitat, a protocol survey for this
species shall be conducted along with the general raptor nest survey described above, prior to
surveying/flagging lines during the breeding season.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-l11
and Development in Sierra and Otero Counties October 2000

A-I11-6



# During operations at any time, large (greater than 6 feet [1.8 meters] in height) trees or shrubs
containing or capable of containing araptor nest shall be avoided by vehicular traffic or other
activities likely to destroy them.

# Throughout preliminary investigations and subsequent activities, operators (not BLM) are
responsible for compliance with the Migratory Bird Treaty Act. Operators should coordinate
with the U.S. Fish and Wildlife Service on actions likely to “take” migratory birds.

# Time activitiesto avoid wet periods.

# Minimize the off-road impact of large vehicles. Use wide, flat-tread, balloon tires (especially on
seismic “thumper” trucks) where possible. Use dl-terrain vehicles rather than large vehicles

where possible.

# Avoid vehicle use on slopes greater than 4 percent.

Administrative Reguir ements

The operator and its contractors and subcontractors will conduct all operationsin full compliance with
all applicable Federal, State, and local laws and regulations; applicable |ease stipulations; and guidelines
specified in the APD unless awritten modification, waiver, or exception from the Authorized Officer
has been granted (if action is acceptable with proper mitigation).

Prior to commencing construction activities, the operator and its contractors and subcontractors may
conduct a preconstruction conference with the BLM Authorized Officer. Environmental and safety

training will be part of the operator, contractor, and subcontractor training prior to construction. All
employees will be familiarized with the resource protection policies of the BLM, requirements, and

mitigating measures incorporated into each project.

The Authorized Officer will guide the project during all stages of the project including construction of
roads and well pad, drilling and completion of the well, reclamation, preparation for production, and
abandonment.

Surface Use

Roads

BLM encourages the use of existing roads to the maximum extent practical and minimizing new roadsin

unroaded areas. Where new roads are needed, construction, maintenance, rehabilitation,
abandonment, and closure of the roads on public land will be in accordance with the BLM New
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Mexico State Office Road Policy, Standards and Procedures (Instruction Memorandum No. NM-95-
031).
Well Sites
In siting facilities at the well site, the following measures must be followed:
# Minimize disturbance to existing fences and other improvements on public land.
# Avoid livestock and wildlife water supplies by 0.25 mile (400 meters).

# Surface disturbance is not permitted within 656 feet (200 meters) of existing wildlife
improvements.

# Prior to surveying/flagging locations for pads, routes for roads, and other preliminary activities,
during the raptor breeding season, the project area shall be surveyed for raptor nests. Surveys
shall be conducted by professional biologists approved by the Authorized Officer. All active
raptor nests shall be avoided during the dates and by the distances listed below. An “active
raptor nest” is defined as any raptor or corvid nest being used during the current nesting season.

Distance:
- Eagle - 0.5 mile (800 meters)
- Peregrine falcon - 900 to 3,400 meters (consistent with the management zones
in Johnson 1994)
- All other raptor species - 0.25 mile (400 meters)
Timing:

- Peregrine falcon - variable March 1 through October 16
- Aplomado falcon - January 1 through July 31
- All raptor species during observed nest establishment through fledgling

Other conditions of approval may be applicable resulting from BLM and U.S. Fish and Wildlife
Service consultation, when applicable.

# Inareasthat constitute occupied or potentia aplomado facon habitat, a protocol survey for this
species shall be conducted along with the above general raptor nest survey prior to
surveying/flagging lines during the breeding season (January 1 through July 31).

# During operations at any time, large (greater than 6 feet (1.8 meters) in height) trees or shrubs
containing or capable of containing araptor nest shall be avoided by vehicular traffic or other
activities likely to destroy them.
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# Encourage protection of the Rio Grande — avoid surface disturbance where possible within 656
feet (200 meters) of the outer edge of the 100-year floodplain to protect riparian/aquatic
systems and the integrity of the floodplain.

# Sitefacilities to minimize in-channel excavation.

# Avoid visual intrusions by locating facilities below hilltops (on slope or brow of hill) to minimize
silhouetting against the skyline while avoiding hillside “cut and fill” as much as possible.

# Select site that provides topographic and vegetative screening when feasible.
# Avoid populated areas, parks, scenic areas, hilltops, and natural or man-made structures.

# Pitscontaining ail, tank bottoms, other hydrocarbons, salt water, or any toxic substances will
not be allowed in afloodplain.

# Locate fluid containers on the upslope side of drilling pads whenever possible to facilitate early
detection of leaks and spills — produced or drilling fluids could cause long-term damage to soils,
ground water, and vegetation.

# On dopes between 5 and 20 percent, surface disturbing activities will be scrutinized and
conditions of approval may be applied to manage soils to maintain productivity, minimize
erosion, and stabilize resources.

# Occupancy or use of fragile or highly erosive soils will be considered on a case-by-case basis.
On those soils that are on a slope greater than 5 percent, mitigation measures may be required
(e.g., water bars, reseeding, pad design changes, €etc.).

In constructing the site:

# Construction must conform to the approved well site and layout plan in the Surface Use Plan of
Operations (SUPO).

# Limit tree and vegetation clearing to the minimum area required.

# Inareasof crucia habitat (grasslands, montane scrub, woodland/forest, and riparian/other
wetlands/playas), new disturbance will be minimized to reduce loss or fragmentation of, and
edge effect in the habitat (e.g., use of existing roads and utility corridors, minimization of cross-
country placement of roads and utility corridors, pipelines, and other rights-of-way). Projects
in areas of crucial habitat will be reviewed on a case-by-case basis for potential effects on
crucial habitat. There will be the potential for other conditions of approval resulting from BLM

review.
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# Feather and thin edges to reduce visual contrast in areas of visual sensitivity.

# Time construction activities to avoid wet periods.

# Regulate stream-side gravel borrow areas (refer to gravel source section below).
# Surround reserve pits by BLM-standard four-strand barbed-wire fence.

# Anenclosed pit system or steel tanks may be required in some environmentally sensitive areas,
flood areas, areas of shallow groundwater, and areas within 656 feet (200 meters) of a
drainage. The drilling fluids, mud, and cuttings are stored in tanks and transported to approved
offsite disposal areas.

# Aboveground structures that are not subject to safety requirements should be painted to blend
with the natural color of the landscape.

# Ensurethat development of the water source is consistent with water quality protection
requirements.

# More stringent noise abatement may be required in crucial wildlife habitats, in proximity to
occupied locations, and developed recreation areas.

# Powerlines shall be constructed to standards outlined in the most recent version of “ Suggested
Practices for Raptor Protection on Powerlines’ published by the Edison Electric
Institute/Raptor Research Foundation, unless otherwise agreed to by the Authorized Officer.
The holder is responsible for demonstrating that power pole designs not meeting these
standards are “raptor safe”. Such proof shall be provided by araptor expert approved by the
Authorized Officer. The BLM reserves the right to require modifications or additions to power
line structures constructed under this authorization, should they be necessary to ensure the
safety of large perching birds. The modifications and/or additions shall be made by the holder
without liability or expense to the United States.

# Operators are responsible for taking precautions to avoid igniting wildland fires and blowouts.

Pipeline Siting

# Avoid locating pipeline routes adjacent to live watercourses or in proximity to steep hillsidesto
the extent practical to minimize the risk of petroleum spills and silt from construction entering

Streams.
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# Locate pipelines along existing linear facilities (other pipelines and roads) to the maximum extent
practical. Minimize pipeline crossing of undisturbed areas.

# Blading or clearing of the pipeline route may be authorized under the following definitions.
Blading is the complete removal of brush and ground vegetation. Clearing isthe removal of
brush while leaving ground vegetation (grasses, forbs, etc.) intact. Clearing is best
accomplished by holding the blade 4 to 6 inches above the ground surface. In areas where
blading or clearing is alowed, the maximum width will not exceed that which is necessary for
construction and maintenance of the line.

# Vegetation, soil, and rocks left as aresult of construction or maintenance activity shall be
randomly scattered over the project area and shall not be left in rows, piles, or berms, unless
otherwise approved by the Authorized Officer, except that an earthen berm shall be left over
the ditch line to allow for settling back to grade.

Gravel Source

The temporary gravel source pit will be constructed so that runoff and sediment does not drain into
streams. Depending on the local precipitation and other conditions, it may be advisable to install
sediment traps or barriers (slash or straw bales) to ensure that runoff is adequately filtered. 1f needed,
the location of the barriers would be determined by BLM. During reclamation, the gravel source pit
will be regraded to meet preconstruction conditions and revegetated.

Noxious Weed Control

BLM will determine the size and density of the noxious weed infestations requiring implementation of a
control program. Mechanical, chemical, biological, or other methods approved by BLM will be used

to control infestations of noxious weed in disturbed areas. The operator must include provisions for
noxious weed prevention and treatment in the SUPO. These may include removal of weed sources that
could be picked up and transported by passing vehicles, limit seed transport into relatively weed-free
areas, and/or retain shade to suppress weeds. Controls will be applied in the season or growth stage
when most effective.

Pollution Control and Hazar dous Substances M anagement

# Ensure proper servicing and refueling of equipment to prevent surface and groundwater

pollution.
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# Leaking equipment will be promptly repaired or removed from the site to prevent contamination
from spills— any soil or water that has been contaminated will be placed in appropriate
containers and removed from the site.

# Spill prevention, control, and countermeasure plans are required.

# Use of pesticides and herbicides shall comply with applicable Federa and State laws. Prior to
use of pesticides, the BLM authorized officer will approve a plan for its use.

# Storage tanks will have aberm constructed around them 24 inches high and of sufficient
dimensions to contain the contents of the largest tank to serve as secondary containment should
aspill occur.

# The concentration of hazardous substances in the reserve pit at the time of pit backfilling must
not exceed the standards set forth in the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA).

# All drilling-related CERCLA hazardous substances removed from the location and not reused
at another drilling location must be disposed of in accordance with applicable Federal and State
regulations.

# All pits and tanks containing liquids or semi-liquids will be covered to prevent the entrapment or

contamination of wildlife.

Drilling Oper ations

All proposed drilling operations and related surface-disturbing activities, as well as any change from an
approved APD, must be approved before such activities are conducted. Approval occursin
accordance with (1) appropriate Onshore Oil and Gas Orders or Geothermal Resources Rule, (2) 43
CFR 3160, (3) Noticesto Lessees, and (4) lease terms and conditions of approval.

Producing Oper ations

Portable and temporary facilities located on the drill pad are used to initiate the production from the
reservoir. Asdrilling proceeds and reservoir limits are established, permanent production facilities are
designed and installed. Thetype, size, and number of the facilities are determined by the number of
producing wells, expected production rates, volumes of gas and water expected to be produced with
the oil, and the number of separate leases involved. Any construction of new, permanent production
facilities will conform with the best management practices described above and also must comply with
the regulations (CFR), onshore orders, and applicable Notices to L essees.
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Additional considerations may arise from power systems that may be required for pumping (gas or
electric) and generate noise; the siting and operation of facilities to separate water from oil, treatment
and storage facilities; the need to dispose of wastewater that may be saline via evaporation pits or fluid
injection.

Fluid minerals operations are subject to the applicable laws, regulations, lease terms and stipul ations,
orders, notices, and instructions of the BLM Authorized Officer. These include, but are not limited to,
conducting operations in a manner that ensures the proper handling, measurement, disposition, and site
security of leasehold production; protecting other natural resources, environmental quality, life, and

property.

All production equipment installed on Federal leases will be constructed to prevent birds and bats from
entering them and, to the extent practical, to discourage perching and nesting.

Reclamation and Abandonment

A reclamation plan will be part of the SUPO. Reclamation will be required for any surface disturbed
that is not needed for continued well operations (producing and abandoned well sites). Additional
reclamation measures may be required based on the conditions existing at the time of abandonment,
and included as part of the conditions of approval of the Notice of Intent to Abandon.

# Include provisions for noxious weed prevention and treatment.

# Ensure proper disposal of debris.

# Ensurereclamation is per surface owner’s specifications/recommendations if applicable.
Well Site

# All disturbed areas no longer needed for operations will be recontoured and revegetated.

# Re-establish vegetation quickly on bare ground to minimize the potential for erosion and spread
of noxious weeds.

# A restoration plan for habitat of special status species will be developed in coordination with
and approved by BLM.

# All fill material sourceswill be relatively free of noxious weeds.
# Restore habitat areas of special status species to pre-project conditions in accordance with the

BLM-approved restoration plan. Timing for the completion of restoration work will be
determined by the type of activities required and weather/climatic conditions.
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# Plug wellsin amanner to prevent fluid migration and per State requirements.
# Borrow pits and quarries will be restored.

# Upon closure of the mud pits, bury al drilling products with at least 24 inches of cover, if
material is available to ensure successful revegetation.

# After abandonment and reclamation of awellpad, a BLM-standard four-strand wire fence will
be erected to exclude cattle for a minimum of two growing seasons.
Access Roads
# When roads are abandoned, they will be ripped at least 16 inches deep, including turnouts; fill

materials will be placed in cuts, and the abandoned road should be returned to its natural
contour to the extent practical; then areas will be reseeded with a seed mix authorized by BLM.
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APPENDIX A-IV
REASONABLE FORESEEABLE DEVELOPMENT

INTRODUCTION

This appendix provides a summary of the exploration history, current lease status, and the 20-year
projections for reasonabl e foreseeable devel opment (RFD) in the Planning Area (Sierra and Otero
Counties).

The Bureau of Land Management (BLM) Supplemental Program Guidance for planning for fluid
mineral resources (BLM Manual Section [MS] 1624.2) identifies three factors of analysis that should
be considered in making fluid minerals determinations in resource management plans or plan
amendments. These are (1) the potentia for fluid mineral occurrence and development, (2) impacts
(including cumulative) of reasonably foreseeable development, and (3) the need for applying constraints
or restrictions (stipulations) (BLM MS 1624.22).

The first factor, determining the potential for fluid minerals occurrence and development, is
accomplished generaly by identifying the major geologic trends, researching historical fluid minerals
records (to the extent they are available), and predicting the resource capability and potential.

The next factor, RFD, isa projection of the fluid minerals actions and activities, including development,
that are likely to occur in the Planning Area (Sierra and Otero Counties) over the life of Resource
Management Plan Amendment (RMPA) (in this case, 20 years). The fluid minerals specialist focuses
attention on projecting fluid minerals leasing, exploration, development, production, and abandonment
activities likely to occur on land managed by the BLM and other Federal surface management agencies.
This projection includes the number, density, type of wells likely to be drilled, and the surface use
requirements (to project the amount of surface disturbance).

Once the projection of RFD is established, the interdisciplinary team isin a position to analyze the
potential impacts of each alternative, the third factor. These impacts include direct, indirect, and
cumulative impacts of the exploration, development, production, and abandonment activities projected
to occur over the next 20 years.

EXPLORATION HISTORY

The oil and gasindustry has been exploring in Sierra and Otero Counties since at least 1925 when the
first well was drilled in Otero County (section 14, T. 23 S,, R. 10 E., NMPM). Industry interest can

be measured, in part, by evaluating the outward expression of that interest, which includes well drilling,
seismic acquisition, and leasing activity.
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To date, 98 wells have been drilled in Sierra and Otero Counties (35 and 63, respectively). A list of
these wellsis provided in Table A-2. Seventy-four of the 98 wells (76 percent) were drilled on

Federal leases. Twenty-seven of al the wells drilled in the counties reported shows of oil and gas; 21
of these shows were on Federal lands. Additionally, 11 wells were reported in the Planning Area (nine
of which were on Federal leases) as plugged and abandoned, typically indicating atest was run prior to
abandonment but did not report shows. Four wells within the Planning Area were reported by industry
scouts either to be gas wells or to have temporarily waited on production; three of the four have since
been plugged. Table A-3 presents the oil and gas wildcat wells (those drilled in the area where thereis
no oil or gas production) by county. Table A-4 summarizes the location and potential of the four highly
potential wells. It should be noted that industry indicates that, prior to 1960, any well flowing small to
moderate amounts of natural gas or with good gas shows was considered insignificant because there
was no market for the natural gas.

TABLE A-2
INVENTORY OF PETROLEUM WELLSDRILLED IN SIERRA
AND OTERO COUNTIES, NEW MEXICO

Date Total
Section | Township | Range | Drilled L ease Name Depth Status

14 10S 6W 1956 Allison #1 4,480 | Temporarily abandoned,
plugged and abandoned

27 10S 1w 1952 VictoriaL&C #2 6,352 | Nooil or gas show at total
depth, plugged and
abandoned

25 10S 1w 1951 VictoriaL& C #1 6,053 | Recovered water from the
perforations

22 1S 9E 1976 #1 Federal 'A-2' Abandoned location

11 12s 5w 1950 Garner #1 6,524 | Plugged and abandoned

7 12S 4w 1982 #1 W. Eleph. Butte Fed. 7,230 | Dry and abandoned

3 12S 4w 1982 #2 W. Eleph. Butte Fed. 7,552 | Dry and abandoned

8 12S 4W 1955 Brister #1 8,585 | Dry and abandoned

8 12S 4 W 1951 #1 Drew Mathews 7,125 | Dry and abandoned

35 12S 1w 1976 #1K Sierra St. 7,860 | Dry and abandoned

10 12S 9E 1976 #2 Lewelling 9,487 | Dry and abandoned

12 12s 9E 1976 #1 Lewelling 9,360 | Temporarily abandoned,
plugged and abandoned

12 12S 9E 1975 1N.M. A" Federa Abandon location

25 12S 9E 1974 #1 State Lease 2748 715 | Dry and abandoned
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TABLE A-2
INVENTORY OF PETROLEUM WELLSDRILLED IN SIERRA
AND OTERO COUNTIES, NEW MEXICO

Date Total
Section | Township | Range | Drilled L ease Name Depth Status

5 12S 10E 1975 #1 State L.G. '1453' 9,852 | Dry and abandoned

2 13S 4w 1950 #1 Mimms 2,295 | Dry and abandoned

2 13S 4W 1953 Mims #A-1 6,195 | Temporarily abandoned
11 13S 4w 1948 #1 Mims 127 | Abandon location

3 13S 4W 1982 #2 W. Eleph. Butte Fed. 7,556 | Dry and abandoned

28 13S 4w 1947 #1 J. Scott 525 | Plugged and abandoned
28 13S 4w 1947 Fred Bailey #1 625 | Plugged and abandoned
28 13S 4w 1978 Fred Bailey #1-X Abandon location

17 13S 1W 1965 #1 Leeman Field 7,346 | Dry and abandoned

22 13S 1E 1975 #3 Jornada del Muerto 2,320 | Dry and abandoned

34 13S 8E 1926 TularosaBasin #1 3,965 | Dry and abandoned

25 14S 5w 1940 Fee#1 2,100 | Dry and abandoned

2 14s 2w 1944 Wofford #1 207 | Dry and abandoned

7 14Ss 2W 1948 #1 Wofford 535 | Dry and abandoned

8 14s 2W 1940 Graham #1 507 | Plugged and abandoned
8 14s 2w 1949 Wofford #2 502 | Dry and abandoned

18 14s 2w 1943 Winslow #1 587 | Dry and abandoned

19 14s 2W 1926 McCall #1 2,910 | Dry and abandoned

19 14s 2W 1947 State #1 700 | Dry and abandoned

32 14 S 2W nodate | #2 2,900 | Dry and abandoned

17 14 S 1W 1973 #1 Jornada del Muerto 9,800 | Dry and abandoned

5 14s 1E 1974 #1 Beard Fed. 8,850 | Dry and abandoned

13 14s 1E 1977 #5 Jornada del Muerto 830 | Dry and abandoned

23 14 S 10E 1970 #1 Houston 3,040 | Dry and abandoned

24 14S 10E 1972 #1 Federa ‘A’ 3,690 | Dry and abandoned

36 14s 10E 1974 #1 State 3724 4,579 | Dry and abandoned
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TABLE A-2
INVENTORY OF PETROLEUM WELLSDRILLED IN SIERRA
AND OTERO COUNTIES, NEW MEXICO

Date Total
Section | Township | Range | Drilled L ease Name Depth Status
7 14s 11E 1990 #1 Y dletano Canyon 5,028 | Gaswell, waiting on pipeline,
Fed plugged and abandoned
20 14s 11E 1992 #1 Virden 4,991 | Plugged and abandoned
2 15S 3w 1944 State #1 900 | Dry and abandoned
32 15S 3w 1953 Gentry #1 5,418 | Dry and abandoned
23 15S 2W 1982 #1 Federa '23' 2,630 | Dry and abandoned
23 15S 2W 1959 N.M. - Fed #1 9,765 | Dry and abandoned
2 15S 1E 1976 #4 Jornada del Meurto 2,105 | Dry and abandoned
21 15S 11E 1962 #1 Walker 555 | Dry and abandoned
20 16S 1E 1976 #1 Prisor Fed. 11,650 | Dry and abandoned
21 16S 2E 1952 Guame #2 3,507 | Plugged and abandoned
21 16 S 2E 1950 Guame #1 2,202 | Dry and abandoned
5 17S 12 E 1952 Cloudcrof Unit #1 4,701 | Dry and abandoned
10 18S 8E 1969 #1 Federal USA 'E' 7,785 | Dry and abandoned
33 18S 8E 1970 #1lFed G 7,660 | Dry and abandoned
30 18S 10E 1970 #1Fed F 8,288 | Plugged and abandoned
35 18S 14 E 1981 #1 MesaVerde Ranch 7,011 | Dry and abandoned
15 18S 15E 1983 #1 Dog Canyon 'YF' 8,430 | Plugged and abandoned,
Fed waiting on production test
18 20S 9E 1960 #1 Turquoise 5,436 | Dry and abandoned
15 20S 9E 1954 Federal #1 7,585 | Dry and abandoned
35 20S 10E 1954 Pearson #1 4,468 | Dry and abandoned
14 20S 14E 1958 Federa 14 #1 5,043 | Dry and abandoned
16 20S 15E 1963 #1 State 'AV' 4,027 | Dry and abandoned
15 21S 14 E 1953 Thorn Unit #1 4,646 | Dry and abandoned
22 21S 16 E 1962 #1 Federal 2,253 | Dry and abandoned
18 21S 18E 1947 Scap Unit #1 2,664 | Dry and abandoned
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TABLE A-2

INVENTORY OF PETROLEUM WELLSDRILLED IN SIERRA
AND OTERO COUNTIES, NEW MEXICO

Date Total
Section | Township | Range | Drilled L ease Name Depth Status

2 21S 20E 1977 #1 Burro Canyon UT. 1,246 | Junked and abandoned

2 21S 20E 1978 #1Y Burro Canyon UT 5,589 | Dry and abandoned

5 22S 10E 1939 McGregor #1 1,730 | Plugged and abandoned

34 22S 13E 1937 Everrett #1 3945-30 | Plugged and abandoned

30 22S 14E 1960 #1 Hurley 2,433 | Dry and abandoned

17 22S 16 E 1960 #1 Leonard Fed 65 | Plugged and abandoned

17 22S 16 E 1961 #1 Federa Abandon location

6 22S 19E 1972 #1 Little Dog-Fed 4,130 | Dry and abandoned

14 23S 10E 1925 State #1 2,168 | Dry and abandoned

7 23S 15E 1960 #1 Liberman State 2,695 | Dry and abandoned

7 23S 16 E 1960 #1 Spanel 2,682 | Dry and abandoned

19 23S 18 E 1960 #1 Warren 2,353 | Dry and abandoned

9 23S 19E 1962 #1 Thompson 3,848 | Dry and abandoned

27 23S 19E 1961 #1 McMillan 3,189 | Dry and abandoned, shows

21 24S 12E 1956 Fed #1 1,775 | Dry and abandoned

21 24 S 12 E 1958 Fed #1 old well drilled 1,855 | Dry and abandoned

deeper

22 24S 12E 1931 Evans #1 3,763 | Dry and abandoned

29 24S 12E 1984 1 State '29' Abandon location

9 24S 14E 1960 #1 A.N. Spanel 1,873 | Dry and abandoned

28 24 S 15E 1935 Donahue #1 1,692 | Dry and abandoned

20 25S 7E 1930 Located Land #1 1,328 | Plugged and abandoned

20 25S 7E 1939 Located Land #1 3,941 | Old well drilled deeper,
plugged and abandoned

11 25S 8E 1937 State #1 263 | Dry and abandoned

23 25S 8E 1948 Maris State #1 986 | Plugged and abandoned

23 25S 8E 1949 Maris State #1 731 | Dry and abandoned
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TABLE A-2
INVENTORY OF PETROLEUM WELLSDRILLED IN SIERRA
AND OTERO COUNTIES, NEW MEXICO

Date Total
Section | Township | Range | Drilled L ease Name Depth Status
23 25S 8E 1978 Marie #2 970 | Plugged and abandoned
9 25S 13E 1946 McMillan #1 5,215 | Plugged and abandoned
15 25S 13E 1978 #1 G.J. Ablah 5,305 | Dry and abandoned
36 25S 16 E 1959 #1 State 5,195 | Dry and abandoned
28 25S 17E 1980 #1 Southland '28' State 2,970 | Dry and abandoned
32 25S 18E 1980 #1 Southland St. '32' 3,635 | Dry and abandoned
31 25S 19E 1970 #1 Alpha Fed 4,998 | Dry and abandoned
18 25S 20E 1971 #1 W. Dog Canyon 4,570 | Dry and abandoned
3 26S 8E 1949 #1 Wilmoth-Federal 206 | Plugged and abandoned
18 26S 11E 1954 #1 Blanche Trigg- 5,600 | Dry and abandoned
Federal
17 26S 11E 1929 Wingo #1 450 | Dry and abandoned
14 26 S 12 E 1997 #1 Bennett 2,643 | Junked and abandoned, lost
hole
14 26S 12E 1997 #1Y Bennett Ranch 7,100 | Gaswell
5 26 S 16 E 1942 McMillan-Turner 2,175 | Dry and abandoned
3 26S 17E 1980 1 Southland "2" State Abandon location
14 26S 20E 1959 #1 Spiegel-Fed. 4,578 | Plugged and abandoned

SOURCE: Petroleum Information scout tickets and Dwight's scout reports

TABLE A-3
OIL AND GASWILDCAT WELLSBY COUNTY

Number of Wellson Federal Mineral
County Wells Number of Shows Estate
Otero 63 17 44
Sierra 35 10 30
Total 98 27 74

SOURCE: Petroleum information scout tickets and Dwight’s scout reports
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Geophysical exploration increased significantly between 1978 and the mid 1980s due primarily to the

oil embargo and resulting increase in the price of oil and gas. It should be noted that drilling of
exploration wells in the Planning Area does not appear to correlate with the price of oil and/or gas.

TABLE A-4
SUMMARY OF HIGHLY POTENTIAL WELLS
Well L ocation Date Drilled Scout Report
Summit T.13S., R. 4W., 1953 Temporarily abandoned, completed in
Mims#A-1 Section 2, NMPM limestone (probably Penn) gasto surfacein
(non-Federal lease) | Engle Basin 9 minutes, 250 thousand cubic feet per day
Sierra County (MCFD) on drill string test, water from
perforations.
Houston Oil T.12S,R.9E,, 1976 Temporarily abandoned, perforated
#1 Lewelling Section 12, NMPM Pennsylvanian, flowed 138 MCFD.
(Federal lease) TularosaBasin Wolfcamp formation was tested at 168
Otero County MCFD through perforations at 5,140 to 5,170
feet.
Cibola T.14S,R.9E, 1990 Gas well; perforated Atoka-Morrow, flowing
#1 Y sletano Section 12, NMPM 300 MCFD on 2-inch choke, no ail.
Canyon (Federal TularosaBasin
lease) Otero County
Harvey Y ates T.26S,R. 12E,, 1997 Perforated Upper Mississippian/Helms
#1Y Bennett Ranch | Section 14, NMPM Calculated absolute open flow 3,615 MCFD,
(Federa lease) TularosaBasin flow 4,400 MCFD after cleanup
Otero County

SOURCE: Petroleum information scout tickets and Dwight’ s scout reports.

Seismic vendors offer 2-D (two-dimensional) seismic in both Sierraand Otero Counties. These data
are publicly available and were acquired in the 1970s and 1980s. The Otero Platform and Salt Graben
Basin recently have seen an increase in geophysical activity, which can be correlated to the recent
discovery in 1997. These data primarily are being acquired privately although alarge (55 sections) 3-D
(three-dimensional) survey in the Salt Basin (Crow Flats 3-D Seismic Project) is a group shoot and
was completed in February 2000. The new surveys are both 2-D and 3-D. The 3-D surveys are
acquired at a higher density than 2-D surveys and therefore are more expensive. 3-D surveystend to
be used to delineate prospective areas rather than as exploratory toolsin frontier areas. A speculative
regional survey also has been discussed as a possible survey in the Otero Platform area. The new
geophysical activity aswell asthe increased interest in leasing indicates an active industry interest in the
areas.
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Existing geothermal wellsin the Planning Area are located in Truth or Consequences, an arealong
known for its traditional hot baths and springs. Local Truth or Consequences motels use the resource
for space and swimming pool heating. Additionally, a number of small businesses and public entities
have used the geothermal waters for space heating, thermal baths, and swimming pools. Hatton (1978)
indicated that several buildingsin the city have been heated geothermally for many years. Two
examples include the Truth or Consequences Senior Citizens Center and the Carrie Tingley Hospital
demonstration projects (Starkey and Icerman 1983).

Geothermal exploration in the Planning Area appears to be associated primarily with the military and
New Mexico State University’s (NMSU) efforts to locate geothermal resources. Exploration to date
indicates that the geothermal resources are low temperature (generally less than 194° Fahrenheit (90°
Celsius) and, therefore, would require a direct end use such as aternative space heating rather than
electrical power generation. The price of natural gas also drives the exploration for geothermal
resources, the higher the price of heating (due to the price of natural gas), the higher the incentive for
alternative heat sources. Industriesin southern New Mexico that have demonstrated the use of low-
temperature geothermal resources include green houses and aquaculture as well as building space and
pool heating.

CURRENT LEASE STATUS

Table A-5 shows the total number of |eases and |ease acreage by county within Sierraand Otero
Counties as of January 1, 1999.

TABLE A-5
EXISTING FLUID MINERAL LEASES
Oil and Gas Geother mal
County Number of L eases Acres Number of L eases Acres
Otero 61 102,939.09 0 0
Sierra 0 0 0 0
Total 61 102,939.09 0 0

SOURCE: Bureau of Land Management 1999
NOTE: °2973.42 acres questionable (one lease established in 1979 should be expired); however, BLM records
indicate that those acres still are authorized and not closed.
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TWENTY-YEAR DEVELOPMENT PROJECTIONS
Oil and Gas

Current impact analysis policy regarding RFD of fluid mineral resource requires that a minimum
discovery must be assumed in “frontier” areas for the purpose of impact analysis. With the recent
discovery (1997) of the gaswell in Otero County, interest in the Planning Area has increased ten-fold
based on |ease nomination requests and new geophysical permitting activity.

BLM’s Manual 1624-1, which provides guidance on how to develop an RFD, states that

“...projections should be based on past and present leasing, exploration, and devel opment
activity aswell as professional judgment on geological and technological and economic factors.
Extrapolations of historical drilling and/or production activity may be used as the basis for
projections.”

Using the past 72 years of drilling activity to determine the average rate of wildcat drilling,
approximately 1.4 wells per year are drilled in the Planning Area with one well per year drilled on
Federal leases. Given aplanning period of 20 years, one might assume 28 wells drilled in the Planning
Area of which 20 would be on Federal minerals. It should be noted that this Federal lease wildcat
RFD is based on statistics with no regard to surface management (i.e., military, Forest Service, or
Indian lands). However, only one previous well drilled on Federal lands was drilled in an area that
would be open for leasing under other Federal surface management (this well was located within the
boundaries of the Lincoln National Forest). Therefore, the assumption that al wells drilled on Federal
lands would be under the surface jurisdiction of the BLM is appropriate.

Another possible development scenario would be to assume that the next 20 years would be similar to
the most active 20-year period for each county. Again, using the past 72 years to base the statistics,
the most active 20-year period for the Planning Areawas from 1940 to 1960, with 38 wells drilled (27
on Federal minerals). However, the most active period for Federal mineralsin the entire Planning Area
was from 1960 to 1980, with 30 wells drilled on Federal minerals (37 wellstotal drilled). By county,
the most active drilling period was 17 Federal wells out of atotal of 22 wellsdrilled in Sierra County
from 1940 to 1960, and 22 Federa wells out of atotal of 29 wells drilled in Otero County from 1960
t0 1980. Therefore, apotential wildcat RFD could be as little as 27 wellsto 39 (17 + 22) wells drilled
on Federal minerals. Due to the recent discovery on the Otero Platform, the RFD for the next 20 years
assumes that the greatest number (39) of exploration wells (wildcats) will be drilled. According to the
Chevron web page,

“In the petroleum industry, the average U.S. wildcat well (an exploratory well drilled a
mile or more from existing production) has aonein 10 chance of striking hydrocarbons.
A rank wildcat well, drilled in an unproven, frontier area, stands a one in 40 chance.
Thus, although today’ s prospectors have better tools than their ancient counterparts,

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-IV
and Development in Sierra and Otero Counties October 2000

A-1V-9



good luck still is afactor in the search for petroleum.”
(http://www.chevron.com/explore/index.html)

Using the wildcat success ratio for frontier areas of 1 in 40 wells (2.5 percent) (Chevron 1998), only
one of these wellsislikely to initiate a development situation of offset wells (called appraisal wells).
However, with the new discovery in Otero County, BLM on the advice of industry is assuming a higher
success ratio on the Otero Platform, especially given the active interest in the area, such as 3-D seismic
exploration. Three wildcat wellswill be assumed in the RFD to have a sufficient shows of
hydrocarbons that additional wellswill be drilled to “appraise” the “discovery” or successful wildcat.

Four appraisal wells have been requested for the 1997 discovery well of the Bennett Ranch Unit;
therefore, four wells per appraisal program have been assumed for the RFD. Thisis consistent with
offsetting the discovery well in four directions to delineate the potential structure that might be trapping
the hydrocarbons.

In the RFD, it is assumed that three fields will be devel oped from the Bennett Ranch Unit and/or the
three RFD appraisal scenarios. Based on the Bennett Ranch discovery, it is assumed that these fields
will be gas production; however, the potential for multiple pay zones and oil production also appears to
be possible. Itislikely that gas production from up to approximately 12 gas wellsin one field would be
needed to support the cost of bringing in the infrastructure to afield located in southern Otero County
(Ron Broadhead, New Mexico Bureau of Mines and Mineral Resources, personal communication,
1998). The production and potentially the resulting field size (number of wells) may need to be greater
in other parts of the Planning Area due to the distance required to connect to existing gas pipelines.
Therefore, additional wellswill be drilled during development of the field. The RFD assumes up to 10
additional wells per field with at least 12 out of the 15 drilled wells per field producing gas (three wells
are assumed to be noneconomic and will be plugged and abandoned within three years of drilling).
Given the shows (refer to Table A-2) and industry’ sindication for the potential for oil, each field
developed in the RFD aso is assumed to have an oil field developed on 40-acre spacing located within
the gasfield. The discovery and/or appraisal for the oil field is assumed to have been conducted by the
gas wells, but none of the gas wells are assumed to produce oil. Therefore, the RFD assumes that 20
additional wells per field will be drilled to develop the oil pool and that 16 of these wells per field will
produce oil (four of the wells are assumed to be noneconomic and will be plugged and abandoned). It
is assumed that the oil will be trucked from the area rather than conveyed via pipeline. The oil may be
stored at the wellhead or collected at a central location (bulk oil storage facility). A bulk oil storage
facility will be assumed for each oil field. The oil wells may or may not produce formation water from
the beginning but are assumed to produce water at some point during their production until
abandonment (20 to 30 years). Gas wells also are assumed to produce formation water in their later
years prior to abandonment (12 to 15 years). Therefore, one underground injection control (UIC) well
isassumed to be permitted and drilled for each field. The production facilities (gas compression station
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and/or gas plant, bulk oil storage and transfer station, and UIC well) could occupy the same location
and the surface acreage disturbed would probably be less than 15 acres; however, for the RFD it is
assumed that each facility is separate.

The RFD includes the following:

# 5,000 miles of geophysical seismic activity (average of 250 miles per year); most of the lines
would be acquired using vibrosource. Seismic surveysin areas with difficult terrain probably
will be acquired using portable drilling rigs and buried dynamic charges.

# 39 frontier wildcat wells would be drilled; three would have an appreciable show resulting in the
each well being offset by four appraisal wildcats (total of 12 appraisal wells).

# Threegasfieldslikely would be developed on 320-acre spacing per NMOCD Rule 104 and
nearby gasfields (areal size of the field approximately 6 square miles), resulting in 12
production wells per field. Ten additional development wells per field would be drilled with the
assumption that three wells of the total number of wellsin afield (discovery, appraisal, and
development) would be noneconomic and the impact will be short term. (Total of 30 additional
wells drilled)

# Each gasfield would contain an oil field developed on 40-acre spacing per NMOCD Rule 104
(areal size approximately 1 square mile), resulting in 16 production wells per field. 20
additional wellsdrilled per field with the assumption that four wells of these wells would be
noneconomic and the impact would be short term and the others are the producing wells.

# Typical life of aproducing well is 10 to 12 years of gas production and 30 years for oil
operation; therefore, three to five gas production wells may be plugged during the planning
period.

# Approximately 100 miles of transmission pipeline would be needed to transport the gas out of
the Planning Area to market (assuming three pipelines with a Planning Area average distance).

# A compression/gas plant facility would be developed as part of each field’ s infrastructure (total
of three).

# Bulk oil storage facility would be developed as part of each field (total of three)

# Three underground injection control wells would be permitted and installed to dispose the
produced water (assuming one well per field and the fields not sharing a disposal well); these
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facilities are estimated based on the assumption that enough water would be produced in the field
that off-site disposal would be required. This assumption may be overly conservative if the fields
are gas or water production can be disposed on site via direct discharge over the next 20 years.

Table A-6 summarizes the oil and gas devel opment over the next 20 years.

TABLE A-6
TWENTY-YEAR PROJECTION FOR OIL AND GASDEVELOPMENT?
Approximate Total Acres
Number of Disturbed
Actionson
Type of Action Federal Lands Area Disturbed® Short Term | Long Term
Geophysical (miles) 5,000 On existing roads and trails and off-road 5,000 Minimal
(1 acre/mile)
Frontier Wildcat 39 Drill pads and access road 3571° 101.4°
Wells
Appraisal gaswells 12 Drill pads, access road, pipelines, and 108° 60’
(offsetting wildcat power lines
wells)
Gas development 30 Drill pads, access road, pipelines, and 228.6° 126.6'
wells power lines
Qil development 60 Drill pads, access road, and power lines 484.8° 268.8"
wells
Gas production 3 5 acreg/site 15 15
facilities
Gas transmission 100 3.6 acresinitial disturbance per mile, 2.6 360 260
pipeline (miles) acres stabilized per mile
Bulk oil storage 3 5 acres/site 15 15
facility
UiIC well 3 Drill pads, access road, and power lines 27¢ 15¢
Total Acres Disturbed 6,589.4 861.8

NOTES:

a Not County-specific

b  Acreage estimates for each component from observed average disturbance in the Roswell/Carlsbad area as
provided in Bureau of Land Management 1994 Appendix 18 unless otherwise noted.

¢ Wildcat well - assume 6 acres (400 by 600 feet [122 meters by 183 meters]) for drill pad (including worker camp)
and 3 acres per access road = 9 acres. The source of this assumption is recent drill pad requests from the
Bennett Ranch Operators and assumptions based on historical data made in the Roswell/Carlsbad Resource
Areas of the BLM (1994).
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d 2.4 acres per well not reclaimed immediately for al but three of the rank wildcats. Three of the wildcats are
assumed to develop into production wells, which result in 5 acres per well not reclaimed immediately.

e Appraisa and development gaswells - assume 4.4 acres drill pad and access road for al wells, 4.6 acres for
associated pipelines and power lines for all producing wells, which are assume to be economic (all appraisa
wells and seven development wells per field). |f aworker camp is needed, it is assumed that the one set up for
the wildcat well can be used.

f  Production gaswells - 5 acres per producing well will not be reclaimed immediately. For the three wells per field
that are assumed to be drilled but not economic, 2.4 acres per well are assumed not be reclaimed within athree-
year period after initial disturbance.

g Development il wells - assume 4.4 acres drill pad and access road for all wells (20 wells per field), 4.6 acres for
associated pipelines and power lines for only producing wells which are assumed to be economic (16 producing
wells per field). If aworker camp is needed, it is assumed that the one set up for the wildcat well can be used.

h  Production oil wells - 5 acres per well not reclaimed immediately. For the three wells per field that are assumed
to be drilled but not economic, 2.4 acres per well are assumed not be reclaimed within athree year period after
initial disturbance.

i Gastransmission pipelines 3.6 acres per mile (30 feet [9 meters] wide) and reclaim to approximately 2.6 acres (8 to
9 feet [2.4 t0 2.7 meters] wide.

j  Thisfacility could occupy the same acreage as the gas production facility or the UIC facility though the acreage
for those facilitieswould increase. Therefore, for the purpose of estimating surface disturbance, all facilities are
assumed to be separate.

k UIC wells—assume asimilar amount of acreage for drilling the well and constructing the facility as a production
well (9 acres per well). Assume each well isreclaimed to 5 acres per well for long-term impacts.

Geothermal Resour ces

The production of geothermal resources for direct-use purposes could increase over the next 20 years.
Space and pool heating iswell known in the Truth or Consequences area, although expansion in the
Truth or Consequences area would be primarily on private land. NMSU is promoting geothermal use
and provides entrepreneurs with advice and facilities for potential new ventures. Greenhouses for roses
and other flowers and plants as well as fish farms are potential direct uses of the resource. There are
currently three commercial greenhouses in Dona Ana County south of Sierra County; two using Federal
geothermal resources. Expected development within the Planning Area would be in Sierra County.
Most of the identified geothermal potential in Otero County isin military withdrawn land.

Development in the next 20 years is expected to be on a small scale. Over the planning period, two
temperature surveys of 30 wells each would be drilled. These drill sites would be located adjacent to
existing roads and each site would disturb an area 25 feet by 25 feet (7.5 meters by 7.5 meters). Five
other various kinds of geophysical exploration permits (gravity, electrical, resistivity, and radon for
instance) would be approved. Most of these activities would be conducted along existing roads and
trails and would involve minimal surface disturbance.
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Four test wellswould be drilled. Each test well would disturb an area of 1 acre and require an access
road 1.5 mileslong by 16 feet (4.8 meters) wide. Only one of the four test wells will be assumed to
become a commercial greenhouse facility. The facility would require an area of 10 acres for
development and two production wells (the original test well and another well). Wastewater either
would be reinjected or pumped into evaporation pits. Table A-7 summarizes geothermal development
over the next 20 years.

TABLE A-7
20-YEAR PROJECTION FOR GEOTHERMAL DEVELOPMENT
Number of
Actionson
Type of Action Federal Lands Area Disturbed Total AcresDisturbed
Geophysical permit 5 Primarily on existing roads and trails Minimal
Temperature-gradient 2 30 drill pads (0.01 acres) 0.6
surveys
Test wells and access 4 Drill pads (1 acre/pad) and access road 16
roads (3 acres/well)
Production facilities 1 10 acred/sites (2 wells) 10
Total Acres Disturbed 26.6
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APPENDIX A-V
PLAN ALTERNATIVES CONSIDERED

INTRODUCTION

Prior to offering lands for lease, the New Mexico State Office Adjudication Staff reviews the records
to identify what lands are available for leasing and whether stipulations need to be attached to the lease
form.

Determining the availability of land and the need for either continuing existing management or imposing
constraints on fluid minerals activities is accomplished through a programmatic level of resource
planning and National Environmental Policy Act (NEPA) analysis; in this case, the Resource
Management Plan Amendment (RMPA) and Environmental Impact Statement (EIS). The results of the
analysis are used to clarify Bureau of Land Management’s (BLM’s) intent, in advance, of the need to
protect certain resources and resource values. The primary benefit isthat NEPA analysis and legal
compliance are greatly streamlined for future undertakings (e.g., leasing, Application for Permit to Drill
[APD], etc.).

This appendix provides the information regarding the stipulations resulting from this programmatic
analysis. Once approved, this along with other management information in the RMPA/EIS will provide
the guidelines on how fluid minerals activities will be managed on public land and privately owned lands
overlying Federal fluid mineralsin Sierra and Otero Counties.

AVAILABILITY OF LANDS

Generally, Federal lands are managed as either closed to leasing or open for leasing with or without

stipulations. An explanation of these follows.

Closed to L easing

Public land may be affected by nondiscretionary and discretionary closures, which are presented in a
lease as stipulations. These areas are determined to be unsuitable for leasing and development because
of unique, highly valued, complex, or legally protected resources; conflicting land uses; or because they
pose substantial hazards to exploration, development, and production.
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Nondiscretionary closures include those lands that must be closed to leasing for reasons beyond the
discretion of the BLM. These are lands specially precluded from fluid minerals leasing by law,
regulations, Secretarial or Executive Order, or that have been otherwise formally closed by decisions
reached beyond the scope of the BLM. Examples of nondiscretionary closures in the Planning Area
include the White Sands Military Range and other military installations, White Sands National
Monument and other National Park Service land; towns, villages, and incorporated cities. Within
BLM'’s Decision Area, examples of nondiscretionary closures include public water reserves and
Wilderness Study Areas.

Discretionary closures include those lands where the BLM has determined that fluid minerals leasing,
even with the most restrictive stipulations, would not adequately protect other resources, values, or land
uses. Examples of discretionary closuresin BLM’s Decision Area are the Areas of Critical
Environmental Concern (ACECs).

Open to Leasing

As mentioned above, lands open to leasing are open with stipulations or open with standard lease terms
and conditions as described below.

Open to Leasing with Standard Terms and Conditions

Areas may be open to leasing with no specific management decisions defined in a Resource
Management Plan (RMP). However, these areas are subject to the lease terms and conditions as
defined on the lease form (Form 3100-11, Offer to Lease and Lease for Oil and Gas, and Form 3200-
24, Offer to Lease and Lease for Geothermal Resources; copies at the end of Appendix A-11). The
forms include lease terms and conditions, which cover subjects such as bonding, rentals, royalties,
inspections, and safety. Of particular interest hereis Section 6, Conduct of Operations, of the lease
form, which establishes the general and reasonable requirements for the protection of surface resources
and isreferred to as “ standard lease terms and conditions.” Standard |ease terms and conditions may
not require the lessee to relocate drilling rigs or supporting facilities by more than 656 feet (200 meters),
require that operations be sited off the leasehold, or prohibit new surface-disturbing operations for
more than 60 days (43 CFR 3101.1-2). Section 6 also provides authority for interim and final
reclamation measures to minimize adverse environmental impacts.

In addition, the standard |ease terms and conditions specifically require that the lessee contact the lessor
prior to disturbing the surface. They also specify that the lessee may be required to complete
inventories or special studiesin accordance with NEPA and compliance with the Endangered Species
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Act of 1973, National Historic Preservation Act of 1966, and other applicable laws (refer to Appendix
A-l).

Open to Leasing with Stipulations

Constraints in the form of stipulations are conditions included in alease when environmental and
planning analyses have demonstrated that additional and more stringent environmental protection is
needed. Stipulations are provisions that modify the standard lease rights and are attached and made
part of the lease.

It isBLM policy that the use of stipulations should be considered appropriate only when they are both
necessary and justifiable. A stipulation isjustifiable if there are resources, values, or users present that
(1) cannot coexist with fluid minerals operations, or (2) cannot be adequately managed or
accommodated on other lands for the duration of the operation, and (3) would provide greater benefits
to the public than those of fluid minerals operations.

Waivers, exceptions, and modifications to existing lease stipulations can be granted if circumstances or
relative resource values change or if the lessee demonstrates that operations can be conducted without
causing unacceptable impacts. A waiver is aone-time exemption to alease stipulation (i.e., the
stipulation no longer applies anywhere in the leasehold). An exception is a one-time exemption to a
lease stipulation, which is determined on a case-by-case basis (the stipulation would continue to apply
to all other sites within the leasehold to which restrictive criteriaapply). A modification isachangeto
the provisions of alease stipulation, either temporary or for the term of the lease. If the Authorized
Officer determines, prior to lease issuance, that a stipulation involves an issue of major concern,
modification or waiver of the stipulation is subject to public review (43 CFR 3101.1-4).

Lands currently under lease will not be affected by the stipulations identified in thisRMPA. New leases
will be required to adhere to the stipulations as identified in the RMPA upon completion of the RMPA.

The three types of |ease stipulations are no surface occupancy, controlled surface use, and timing
[imitation, as described below.

# No Surface Occupancy—A stipulation of no surface occupancy (NSO) isintended for use only
when other stipulations are determined to be insufficient to adequately protect the public
interest. Asimplied, the surface of a given area cannot be occupied. The surface areas are
determined to be unsuitable because of unique, highly valued, complex, or legally protected
resources, significant potential conflict with current or planned land use; and/or areas posing

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-V
and Development in Sierra and Otero Counties October 2000

A-V-3



hazardsto fluid minerals activities. Generally, NSO is considered feasible only for areas that
could be directionally drilled. Examples of NSO include Recreation and Public Purpose
L eases and Patents and Ecological Study Plots.

# Controlled Surface Use—A stipulation of controlled surface use (CSU) isintended to be used
when lease occupancy and use generally are allowed on all portions of the lease year-round,
but because of special values, or resource concerns, specific lease activities require strict
control. CSU isused to identify constraints on surface use or operations that may otherwise
exceed the mitigation provided by Section 6 of the standard lease terms and conditions and the
regulations and operating orders. CSU isless restrictive than stipulations of NSO or timing
limitation, which prohibit all occupancy and use on all or portions of alease for all or portions of
ayear. Theuse of CSU should be limited to areas where restrictions are necessary for specific
types of activities rather than all activity. Anexample of CSU isto limit certain activitiesin the
vicinity of a sensitive resource (e.g., avoidance of potential nest sites).

# Timing Limitation—A stipulation of timing limitation (TL) (often called seasonal) prohibits fluid
minerals activities for a specific period of time less than one year. Thistype of stipulation is
intended to limit activities to time periods that lessen the impact on resources or land uses to
provide additional protection in areas that may have important seasonal use. Examplesof TL
include (1) allowing no drilling during a nesting season, and (2) evacuating the White Sands
Missile Range Safety Evacuation Zone prior to and during missile firings.

Asexplained in Section 2.3 of Chapter 2, three alternatives were examined: No-action Alternative,
Alternative A, and Alternative B. Table A-8, which follows, summarizes the management direction by
resource concern for each aternative. Table A-8, similar to Table 2-9 in Chapter 2, provides more
descriptive information about the resource concerns than does the abbreviated Table 2-9.
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Landsand Access

White Sands Missile

These lands shall be evacuated on days that missiles

Timing limitation

Timing limitation

Timing limitation

Range Safety areto be fired. Memorandum of Understanding between
Evacuation Zone Department of the Army and Department of the Interior,
(Map 3-2) January 1960. Existing management imposes atiming
limitation (RMP Decision OGG-1); approximately 311,410
acres.
Old Air Force Subsurface use of lands used as impact areas of the old Nondiscretionary closure; Nondiscretionary closure; Nondiscretionary

bombing and gunnery
range
(Map 3-2)

Air Force bombing and gunnery range is prohibited
(PLO 2569); approximately 8,264 acres (Ts. 23,24 S.,
Rs.16, 17, 18 E; NMPM). No action has been taken to
remove therestriction (RMP Decision L-2). Leasingis
precluded in these areas. Surface use only isallowed
until such time as the restriction is removed.

subsurface closed until such
time astherestriction is
removed

subsurface closed until
such time as the restriction
isremoved

closure; subsurface
closed until suchtime as
therestriction is
removed

Caballo Mountain
Communication Site

Existing management imposes no surface occupancy in
SW 1/4, section 26, T. 15 S,, R. 4 W., NMPM (RMP

No surface occupancy

Standard lease terms
and conditions (must

Standard lease terms
and conditions (must

(Map 3-2) Decision OGG-3); approximately 161 acres. The site protect capital protect capital
recently has been surveyed for its accurate investments) investments)
geographical location. Development has expanded
south into the NE 1/4 of section 35.
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation

Resource Concern Description and Existing M anagement Guidance No Action (Existing
M anagement) A B
Recreation and Public | Under the Recreation and Public Purpose (R& PP) Act, No surface occupancy No surface occupancy No surface occupancy

Purpose (R& PP)
L eases and Patents
(various locations)

BLM has the authority to lease or patent land to
governmental and nonprofit entities for public parks,
building sites, or other public purposes. Existing
management imposes no surface occupancy (unless
waived) to protect R& PP facilities (RMP Decision OGG-
10). Approximately 1,799 acres.

(unless waived)

(unless waived)

(unless waived)

Public Water Reserves

Closed to leasing by Executive Order (EO) (PWR 107,

Nondiscretionary closure

Nondiscretionary closure

Nondiscretionary

(about 40 acres each, 1926); approximately 693 acres total. closure

various locations)

Community Pit 7 Public land generally is open to mineral entry and Standard lease terms and No surface occupancy No surface occupancy
(Map 3-2) development except for specific areas withdrawn from conditions

mineral location (LM-1); approximately 30 acres (Section
9,T.20S, R.09 E., NMPM). Locatable mineral activities
areregulated by BLM to prevent unnecessary or undue
degradation of the land.

Air navigation site

Secretarial Order 125; approximately 117 acres (Sections
17and 18, T. 13 S, R. 01 W., NMPM).

Nondiscretionary closure

Nondiscretionary closure

Nondiscretionary
closure

Berrendo
Administrative Camp
Site

BLM administrative site; approximately 40 acres
(Section9, T. 23S, R. 15 E., NMPM).

Standard lease terms and
conditions

Controlled surface use
(avoid structures and
helipad to protect capital
investment)

Controlled surface use
(avoid structures and
helipad to protect capital
investment)
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Water shedsand Water

Resour ces

Highly erosive or
fragile soils:
Nickel-Bluepoint
Alamogordo-Gypsum
Land-Aztec
Prelo-Tome-Largo
Holloman-Gypsum
Land-Yesum (Map 3-
5)

General management guidelines are to manage soilsto
maintain productivity and minimize erosion and stabilize
the resources. Management activitiesin areas of high
erosion potential will be designed to minimize surface
disturbance to the extent possible. Approximately
1,050,348 acresin the Planning Area and 310,367 acres
BLM’s Decision Area.

Standard lease terms and
conditions

Controlled surface use

Controlled surface use

Riparian/
Wetlands/Playas
(Map 3-7)

Objective isto avoid impacts on wetlands in compliance
with Section 404 of the Clean Water Act, and to riparian

habitats in accordance with BLM guidelines.

Standard lease terms and
conditions

No surface occupancy
within 0.25 mile (400
meters)

No surface occupancy
within 0.5 mile (804
meters)
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TABLE A-8
PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation

Resource Concern Description and Existing M anagement Guidance No Action (Existing

M anagement) A B

Watershed Areas Limited ORV use on approximately to protect watershed | Standard lease termsand Controlled surface use Discretionary closure
Area(Map 3-5) values conditions (and no geophysical

# Wind and Chess Draw (Cornudas Mountains) exploration allowed)
Watershed Area, approximately 34,499 acres (RMP
DecisionsW-1and VR-3) ) (Ts. 25, 26 S., Rs. 13-16
E., NMPM). Note: within this area, the Cornudas,
Alamo, and Wind Mountains have all been
designated as ACECs, and are closed to leasing.

# Moccasin and Otto Draw (southwest of Pifion)
Watershed, approximately 13,662 acres (RMP
Decision W-2) (Ts. 20, 21 S., Rs. 14, 15 E., NMPM).

#  Watershed area east of Tularosa and south of
Tularosa River, approximately 17,046 acres (RMP
Decision W-3) (Ts. 14, 15, S., Rs. 09, 10 E., NMPM).

# Three Rivers (north of Tularosa) Watershed,
approximately 12,741 acres (RMP Decision W-4) (T.
11 S, Rs. 09, 9%2E., NMPM).

# Watershed area east of Crow Flats, approximately
14,890 acres (RMP Decision W-5) (Ts. 24, 25,26 S,,
Rs. 18, 19 E., NMPM).
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Vegetation

Ecological Study Plots
(Map 3-7)

Existing management imposes no surface occupancy

#

Engle Ecologica Study Plot, approximately 40
acres (RMP Decision OGG-4, Public Land Order
4038), (Section 35, T. 13. S, R. 02 W., NMPM)
Cuchillo Ecologica Study Plot, approximately 1,471
acres (RMP Decision OGG-4, Public Land Order
4038). (Sections 10, 11, 14, T. 12 S, R. 05 W.,
NMPM)

Nordstrom Ecological Study Plot, approximately
1,391 acres (RMP Decision OGG-4, Public Land
Order 4038), (Sections 27, 28, 33, 34,35, T. 16 S., R.
05W., NMPM)

Trujillo Ecological Study Plot, approximately 39
acres (RMP Decision OGG-4, Public Land Order
4038), (Section 3, T. 12 S., R. 06 W., NMPM)
Danley Ecological Study Plot, approximately 179
acres (RMP Decision OGG-4, Public Land Order
4038), (Section 18, T. 13 S, R. 09 E., NMPM)

Lee Ecological Study Plot, approximately 40 acres
(RMP Decision OGG-4, Public Land Order 4038),
(Section21, T.23 S, R. 13E., NMPM)

No surface occupancy

No surface occupancy

No surface occupancy
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TABLE A-8
PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation

Resource Concern Description and Existing M anagement Guidance No Action (Existing A 5
M anagement)
Wildlife and Special Status Species
Big Game Habitat Objective isto provide adequate habitat for big game. Standard lease terms and Controlled surface use Controlled surface use
Areas # Otero Mesa Habitat Area (pronghorn, desert conditions

(Map 3-7)

grasslands habitat), approximately 427,275 acres
(RMP Decision WL-4) (Ts. 21-26 S., Rs. 10-16 E.,
NMPM)

# Nutt and White Sands Antelope Areas (Jornada
Plain), approximately 529,559 total acres (RMP
Decision WL-8), (Nutt Antelope AreaisT. 19 S,
Rs. 07, 06 W., NMPM, 75,850 acres; White Sands
Antelope AreaisTs. 10-17 S, Rs. 01-04 W. and 01,
02 E., NMPM, approximately 453,709 acres).

# Caballo Mountains Deer Habitat Area,
approximately 93,179 acres (RMP Decision WL-5),
(Ts. 14-17 S, Rs. 03, 04 W., NMPM)

#  Sacramento Escarpment Deer Habitat Area,
approximately 170,275 acres (RMP Decision WL-6),
(Ts. 11-15and 17, 18 S., Rs. 08-10 E., NMPM). The
southern portion of this area coincides with the
Sacramento Escarpment ACEC.
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Crucial habitats:
grasslands, montane
scrub, and
woodland/forest

(Map 3-7)

In crucial habitats, habitat fragmentation has many
negative effects on biota: loss of total habitat area,
creation of smaller, more isolated habitat patches,
changes in landscape matrix, increases in disturbance -
adapted (weedy) and exotic species, and increased
susceptibility to random environmental change (e.g.,
climatic variation). These factors operate in a series of
feedback loops that affect population structure and the
genetic health of the various species. Approximately
729,457 acrestotal.

Standard lease terms and
conditions

Standard lease terms and
conditions

Standard lease terms and
conditions

Otero Mesa and Nutt
desert grassland
habitat areas

Purpose is to protect portions of the remaining
grassland community by minimizing habitat

fragmentation. Approximately 132,471 acres (Otero Mesa

areais 116,206 acres and Nutt areais 16,265).

Standard lease terms and
conditions

No surface occupancy

No surface occupancy

Specia Status Species
(Map 3-8)

Federally listed threatened and endangered species,
species proposed for Federal listing, Federal candidates,
BLM sensitive species, and State-listed species. All
exploration and devel opment activities will follow
current requirements of Section 7 of the Endangered
Species Act for Federally listed and proposed species,
and current BLM policy for management of State-listed
and BLM sensitive species.

Standard lease terms and
conditions

Controlled surface use

Discretionary closure on
occupied or essential
habitat
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Bighorn sheep

Sites with suitable habitat parameters for bighorn sheep
are located in the Caballo, Sacramento, Guadal upe,
Brokeoff, and Cornudas Mountains. Approximately
199,020 acrestotal. The Caballo Mountains provide a
potential movement corridor for bighorn sheep from Fra
Cristobal Mountains.

Standard lease terms and
conditions

Controlled surface use and

timing limitation

Controlled surface use
and timing limitation

Percha Creek Riparian
Habitat Area

(Map 3-8)

Purpose isto improve and protect the riparian area

along Percha Creek for wildlife habitat (mainly for
Federally endangered southwest willow flycatcher),
watershed values, recreation, and visual quality.
Currently part of a 940-acre area nominated as an ACEC.
Existing management (RMP Decisions WL-2 and R-4)
limits ORV use on approximately 276 acresto existing
roads and trails (Federal Register August 3, 1989) (T. 16
S, R.07W.,NMPM).

Standard lease terms and
conditions

No surface occupancy

Discretionary closure

Cultural Resources

Lake Valley Historic
Townsite
(Map 3-10)

The townsite and schoolhouse are both listed on the
State Register of Cultural Properties. Thesiteiseligible
to the National Register. Protection isthrough existing
cultural resources regulations. The buildings are being
stabilized and the site is open for public visitation.
Approximately 140 acres (T. 18 S., R. 07 W., NMPM).

Standard lease terms and
conditions

No surface occupancy

Discretionary closure
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation

Resource Concern Description and Existing M anagement Guidance No Action (Existing
M anagement) A B

Rattlesnake Hill Existing management imposes controlled surface use. No surface occupancy - Discretionary closure - on Discretionary closure -
Archaeol ogical Vehicular useislimited to existing roads and trailsin Section 21, T. 22S., R.8E., approximately 889 acres Area
District order to prevent damage to cultural resources (RMP NMPM; approximately 640 and no surface occupancy equivaent to OGG-5,
(Map 3-10) Decision OGG-5). Existing management imposes no acres. on remainder of area OGG-6, C-2,

surface occupancy on Section21, T. 22 S., R. 8 E,, approximately 2,726 acres. | approximately 3,614

NMPM in order to protect sites listed on the State acres.

Register of Historic Places and sites proposed for

nomination to the National Register of Historic Places

(RMP Decision OGG-6). Closed to ORV activity on

approximately 889 acres to protect cultural resources

(RMP Decision C-2, Federal Register August 3, 1989).
Lone Butte Limited ORV use on approximately 352 acresto protect Standard lease terms and No surface occupancy No surface occupancy
(Map 3-10) cultural resources (RMP Decision C-4, Federal Register conditions

August 3, 1989) (Section 6, T. 19 S., R. 09 E., NMPM).

JarillaMountains
(Map 3-10)

Closed to ORV use on approximately 803 acres to
protect cultural resources (RMP Decision C-5, Federal
Register August 3, 1989) (T. 20 S, R. 08 E., NMPM).

Standard lease terms and
conditions

Controlled surface use

Discretionary closure
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TABLE A-8
PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation

Resource Concern Description and Existing M anagement Guidance No Action (Existing
M anagement) A B
Mormon Battalion Protection is through existing cultural resources Standard lease terms and Controlled surface use - No surface occupancy

Trail
(Maps 3-9 and
3-10)

regulations (Ts. 18, 19 S, Rs. 05-07 W., NMPM).

conditions

No surface-disturbing
activitieswithin 0.25 mile
(400 meters) from each side
of thetrail; approximately
17,724 acres. Existing
disturbance points could

be used to crossthe trail.

within 0.25 mile (400
meters) from each side of
the entire trail;
approximately 17,724
acres. Existing
disturbance points could
be used to cross the

trail.

Other historic trails
(Maps 3-9 and
3-10)

No surface-disturbing activities are allowed in the area
0.25 mile (400 meters) from each side of the well-
preserved segments of the trail on public land to protect
cultural resources.
# Butterfield Trail (RMP Decision C-6), (Ts. 25, 26
S., Rs. 12-14 E., NMPM)
# Jornada del Muerto Trail (RMP Decision C-7),
(Ts. 13-20 S, Rs. 01, 02 W., NMPM)

Controlled surface use —No
surface-disturbing activities
within 0.25 mile (400 meters)
from each side of the well-
preserved segments of trail.

Controlled surface use -

No surface-disturbing
activities within 0.25 mile
(400 meters) from each side
of the entire trail. Existing
disturbance points could

be used to cross the trail.

No surface occupancy
within 0.25 mile (400
meters) from each side of
the entire trail. Existing
disturbance points could
be used to cross the

trail.
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Recreation and Visual Resour ces

Tularosa River

Existing management imposes no surface occupancy to

No surface occupancy (on

No surface occupancy (on

Discretionary closure

(Map 3-10) protect recreational opportunities along the Tularosa RMP Decision OGG-8 area) RMP Decision OGG-8) (on RMP Decision OGG-
River (RMP Decision OGG-8, 119 acres). BLM gained 8area.)
additional acreage along the creek through the Tularosa
Land Exchange. The acquired acreage along the
Tularosa (213 acres) is not open to leasing. (Sections 29,
31,32, T.13S, R.11E.,, NMPM.)
Red Sands ORV Area | Red Sands ORV Areaisatrail network within asand Standard lease terms and Timing limitation - No Discretionary closure
(Map 3-10) dune area between Alamogordo and Orogrande; conditions drilling or seismic (and no geophysical

approximately 33,600 acres. The trails have been
surveyed for cultural resources, and a plan to mitigate
impacts on cultural resources is being implemented.
Subsequently, the trails will be signed to encourage use
of established trails and discourage proliferation of new
trails (Ts. 19-21 S., Rs. 08, 09 E., NMPM).

operations on weekends
and for one week ayear
when the annual race
OCCUrs.

exploration allowed).

VRM Class| (Map 3-
9)

Natural and ecological changes and very limited
management activity are allowed. Any contrast created
within the characteristic landscape must not attract
attention. This classification is applied to wilderness
areas, wild and scenic rivers, and other similar
situations. Theonly BLM Class| VRM areas are
ACECs, which are aready closed to |easing.
Approximately 10,126 acrestotal.

Discretionary closure

Discretionary closure

Discretionary closure
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation

Resour ce Concern Description and Existing M anagement Guidance No Action (Existing A 5
M anagement)

VRM Classli Changesin any of the basic elements caused by a Standard lease terms and Controlled surface use Discretionary closure
(Map 3-9) management activity should not be evident in the conditions

characteristic landscape. Contrasts are seen, but must

not attract attention. Approximately 175,737 acres total.
VRM Classll| Contrast to the basic elements, caused by a Standard lease terms and Standard lease terms and Controlled surface use
(Map 3-9) management activity is evident, but should remain conditions conditions

subordinate to the existing landscape. Approximately

309,797 acres.
VRM Class IV Any contrast attracts attention and is a dominant Standard lease terms and Standard lease terms and Standard lease terms and
(Map 3-9) feature of the landscape in terms of scale, but it should conditions conditions conditions

repeat the form, line, color, and texture of the
characteristic landscape. Approximately 1,522,972 acres.
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TABLE A-8
PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation

Resource Concern Description and Existing M anagement Guidance No Action (Existing
M anagement) A B
VRM and ORV limited | Limited ORV use for protection of visual resources. Standard lease terms and Controlled surface use Discretionary closure
areas # Brokeoff Mountains VRM and ORV limited area, conditions (and no geophysical
(Map 3-10) approximately 11,647 acres (RMP Decision VR-2) exploration allowed).

(T.24-26 S, R. 18, 19 E., NMPM)

# Cornudas Mountains VRM and ORV limited areas
(protection of watershed values and visual
resources), approximately 2,533 acres (RMP
Decisions W-1 and VR-3). Note: within this area,
the Cornudas, Alamo, and Wind Mountains have
all been designated as ACECs, closed to leasing
(Ts. 25,26 S, Rs. 13-15 E., NMPM).

# Cuchillo Mountains VRM and ORV limited areas,
approximately 5,947 acres (RMP Decision VR-4) (T.
12S,R. 11 W., NMPM)

Cuchillo Mountains The stands of pifion pine trees in the Cuchillo Standard lease terms and
Pifion Nut Collection Mountains are maintained as a nut collection area, conditions

Area approximately 14,863 acres (RMP Decision R-2) (Ts. 10-

(Map 3-10) 12 S, R. 07, 08 W., NMPM).

Controlled surface use

Discretionary closure
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation

Resource Concern Description and Existing M anagement Guidance No Action (Existing
M anagement) A B
Lake Valley Back- State Highway 152 from junction of Interstate 25, 18 Standard lease terms and Controlled surface use 0.25 | Discretionary closure
country Byway miles south of Truth or Consequences, then west on conditions mile (400 meters) to each within the foreground
(Map 3-10) Highway 152 to the historic town of Hillsboro. The side of the Byway, (0.25 mile [400 meterg]),

Byway route then turns south onto Highway 27 towards
Lake Valley and Nutt. The highway offers scenic views
of the Black Range, Caballo, and Las Uvas Mountains
and Cooke's Peak. Also, the route has high historic
values founded on the basis of ranching and mining
(Ts. 15-19 S,, Rs. 05-07 W., NMPM).

approximately 15,039 acres;
short-term impacts allowed
aslong asthe longer-term
impacts (more than one
year) are consistent with
the VRM abjectives for the

Byway.

approximately 15,039
acres; no surface
occupancy within the
middle-ground (0.25 to
0.5 mile [400 to 800
meters]), approximately
15,214 acres; short-term
impacts alowed in the
distance-ground (0.5to 1
mile [800 meters]),
approximately 30,554
acres, aslong asthe
long-term impacts (more
than one year) are

consistent with the VRM
objectivesfor the
Byway.
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TABLE A-8
PLAN ALTERNATIVES CONSIDERED

Range of Alternativesto M odify the Existing Management Situation
Resource Concern Description and Existing M anagement Guidance No Action (Existing
M anagement) A B
Special Management Areas, Areas of M ulti-Resour ce Management Concerns
McGregor Range The McGregor Range management decisions (McGregor | The McGregor Range The McGregor Range The McGregor Range
(notinBLM’s Range RMP Amendment, September 1990) are being management decisions are management decisionsare | management decisions
Decision Area) carried forward unchanged. being carried forward being carried forward are being carried forward
(Map 3-10) The withdrawal expiresin 2001; however, it already has unchanged. unchanged. unchanged.
been extended to 2026. Approximately 606,198 acres.
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TABLE A-8
PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Wilderness Study
Areas (WSA)
(Map 3-10)

At present, WSAs are closed to leasing by statute and
will continue to be managed in compliance with the
Interim Management Policy and Guidelines for Lands
Under Wilderness Review (BLM 1979, 1983) until they
are reviewed and acted upon by Congress (RMP
Decision OGG-2). If the WSA were designated as
Wilderness, the area would remain closed to leasing and
managed in compliance with the Wilderness
Management Policy (BLM 1981).

# Jornadadel Muerto WSA, approximately 4,320
acres(T.10S,, Rs. 01, 02 E.,, NMPM) is
recommended as suitable, based on the area’ s high
quality wilderness values, specia geologic
features, wildlife and scientific values, lack of other
resource users, and ease of manageability. If the
WSA were not designated as Wilderness, its
visual classwould revert to Class|l11.

# Brokeoff Mountains WSA, approximately 30,838
acres (Ts. 22-26 S, Rs. 17-19 E., NMPM). If the area
were not aWSA or wilderness, the areawould still
be VRM Classl|I.

Nondiscretionary closure.
However, if the WSA is not
designated as Wilderness, the
areawould be subject to
standard |ease terms and
conditions.

Nondiscretionary closure.
However, if the WSA is
not designated as
Wilderness, the area would
be managed with
controlled surface use to
protect its resource values.
Short-term impacts would
be allowed as long as the
longer-term impacts (more
than one year) are
consistent with the VRM
objectives.

Nondiscretionary
closure.

However, if the WSA is
not designated as
Wilderness, the area
would be discretionarily
closed to leasing and
geophysical explorations
would not be alowed to
protect its resource
values.
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Areas of Critical The 1997 Otero County ACEC RMPA decisions are
Environmental being carried forward unchanged, including the decision
Concern (ACEC) to close these areas to leasing and geophysical

(Map 3-10) exploration.

#

#

#

Three Rivers ACEC, approximately 1,130 acres (T.
11 S, R. 9% E., NMPM)

Sacramento Escarpment ACEC, approximately 5,365
acres (Ts. 17-19 S, R. 10 E., NMPM)

Cornudas Mountain ACEC, approximately 861
acres(T.25S., R. 14 E., NMPM)

Alamo Mountain ACEC, approximately 2,525 acres
(T.26S.,R. 13E., NMPM)

Wind Mountain ACEC, approximately 2,472 acres
(T.26S.,R. 14 E., NMPM)

Alkali Lakes ACEC, approximately 6,903 acres (T.
26 S., Rs. 18, 19 E., NMPM)

Discretionary closure

Discretionary closure

Discretionary closure
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TABLE A-8

PLAN ALTERNATIVES CONSIDERED

Resource Concern

Description and Existing M anagement Guidance

Range of Alternativesto M odify the Existing Management Situation

No Action (Existing
M anagement)

A

B

Nominated ACECs
(Map 3-8)

Nominated as ACECs to protect resources as described
below. BLM policy (Manual 1613.21E) isto manage
nominated ACECs to maintain the conditions or
resources of concern “until the areaiis fully evaluated
through the resource management planning process.”

# Brokeoff Mountains nominated ACEC,
approximately 3,834 acres, (T. 25 S., R. 19 E,,
NMPM)

# Caballo Mountains nominated ACEC,
approximately 2,213 acres (T. 16 S., Rs. 03, 04 W.,
NMPM)

# Jarilla Mountains nominated ACEC, approximately
7,032 acres (Ts. 21, 22, S., R. 08 E., NMPM),

# Mud Mountain nominated ACEC, approximately
2,580 acres (T. 13 S, Rs. 04, 05 W., NMPM)

# Percha Creek nominated ACEC, approximately 940
acres (T.16 S., R. 07 W., NMPM) (Includes 276-
acre Percha Creek Riparian Habitat Area.)

#  Sacramento Mountains nominated ACEC,
approximately 2,381 acres (Ts. 13,14 S, R. 11 E,,
NMPM)

#  Six Shooter Canyon nominated ACEC,
approximately 1,060 acres (T. 25 S, Rs. 21, 22 E,
NMPM)

# Pup Canyon nominated ACEC, approximately 3,677
acres(T.22 S., R. 18 E., NMPM)

Standard lease terms and
conditions

Controlled surface use

Discretionary closure

Draft RMPA/EIS for Federal Fluid Minerals Leasing
and Development in Sierraand Otero Counties

A-V-22

Appendix A-V
October 2000




APPENDIX A-VI
STIPULATION FORMS

This appendix provides alist (Table A-9) of the resource concerns within BLM’s Decision Area by the
type of leasing restriction under BLM’s preferred alternative (Alternative A). Leasing stipulation forms.
Each form includes the stipulation; location(s); and waivers, exceptions, and modifications as
appropriate, follow Table A-9 in the same order.

TABLE A-9
RESOURCE CONCERNSBY TYPE OF RESTRICTION

Closed to L easing - Nondiscretionary Closure

Old Air Force bombing and gunnery range
Public water reserves

Air navigation site

Wilderness Study Areas (WSA) (2)

*HHH

Closed to Leasing - Discretionary Closures

# Rattlesnake Hill Archaeological District
# Visua Resource Management (VRM) Class | areas
# Areas of Critical Environmental Concern (ACECs) (6)

Open to Leasing - No Surface Occupancy

Recreation and Public Purpose patents and leases
Community Pit 7 (Escondido)

Riparian/Other Wetlands/Playas

Ecological study plots (6)

Desert grassland habitat (Nutt and Otero Mesa)
Percha Creek Riparian Habitat Area

Lake Valley Historic Townsite

Lone Butte

Tularosa River

HEHHFHIEHH

Open to Leasing - Controlled Surface Use and Timing Limitation

# Bighorn sheep habitat
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TABLE A-9
RESOURCE CONCERNSBY TYPE OF RESTRICTION

Open to Leasing - Controlled Surface Use

Berrendo Administrative Camp Site

Highly erosive or fragile soils

Watershed areas (5)

Big Game Habitat Areas

Special status species habitats

JarillaMountains

Designated historic trails (Mormon Battalion, Butterfield, and Jornada del Muerto)
VRM Class|| areas

VRM and ORV limited areas (Brokeoff, Cornudas, and Cuchillo Mountains)
Cuchillo Mountains Pifion Nut Collection Area

Lake Valley Back-country Byway

Nominated ACECs (8)

HEHHFHRFHEHRFHRSE

Open to Leasing - Timing Limitation

# White Sands Missile Range Safety Evacuation Zone
# Red SandsORV Area
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CLOSED TO LEASING - NONDISCRETIONARY CLOSURES



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Nondiscretionary Closure

RESOURCE CONCERN: Old Air Force Bombing and Gunnery Range
Location: Ts. 23,24 S., Rs. 16, 17, 18 E., NMPM (approximately 8,264 acres)
Stipulation: Nondiscretionary closure; subsurface closed until such time as the restriction is removed
Objective: To ensure public safety of the former impact areas for the bombing and gunnery range
Previous M anagement: Public Land Order (PLO) 2569, RMP Decision L-2
Waiver: None
Exception: None
Modification: May occur when action is taken to remove the restriction prohibiting subsurface use of areas
not open by PLO 2569. The stipulation cannot be modified at the local level; authority to modify is at the

secretarial level.

Justification: Leasing is precluded in this areato ensure protection from previous military activities. Under
standard lease terms and conditions, the requirements imposed for this area would remain the same.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Nondiscretionary Closure

RESOURCE CONCERN: Public Water Reserves

L ocation: Various (must confer with BLM) (approximately 693 acres total)

Stipulation: Nondiscretionary closure

Objective: To ensure that the water resources within designated areas remain reserved for public use
Previous M anagement: PWR 107, 1926

Waiver: None

Exception: None

M odification: None

Justification: Public water reserves are closed to leasing by Executive Order (Order of Withdrawal, April
17, 1926). Under standard |ease terms and conditions, the reserves also would be closed.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form

Nondiscretionary Closure
RESOURCE CONCERN: Air Navigation Site
Location: Sections17 and 18, T. 13 S., R. 01 W., NMPM (approximately 117 acres)
Stipulation: Nondiscretionary closure
Objective: To provide public land for use as an air navigation facility
Previous M anagement: Secretarial Order, Air Navigation Site Withdrawal No. 125
Waiver: None
Exception: None

M odification: None

Justification: Leasing is precluded in this area by Secretarial Order to protect the air navigation facility.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Nondiscretionary Closure

RESOURCE CONCERN: Wilderness Study Areas (WSA)

# Jornadadel Muerto WSA
Location: T.10 S, Rs. 01, 02 E., NMPM (approximately 4,320 acres)

# Brokeoff Mountains WSA
Location: Ts. 22-26 S., Rs. 17-19 E., NMPM (approximately 30,838 acres)

Stipulation: Nondiscretionary closure
Objective: To protect the high-quality wilderness values of this area

Previous M anagement: 1986 RMP Decision OGG-2, Interim Policy and Guidelines for Lands Under
Wilderness Review

Waiver: None

Exception: If not designated as wilderness, the area would be managed with controlled surface use to
protect resource values. Short-term impacts would be alowed as long as the long-term impacts (one year)
are consistent with the visual resource management (VRM) objectives. Reclamation must occur as soon as
possible. Conditions of approval would be imposed such as paint color, judicious siting, use of closed pits,
and reducing allowable pad size to less than 2 acres on wells subsequent to a “ discovery well.” Directional
drilling may be required to allow multiple wells to be drilled from one pad.

M odification: None

Justification: That designated wilderness study areas (WSAS) should be closed to leasing is carried forward
from the Wilderness Management Policy (BLM 1981). The controlled surface use stipulation for
undesignated WSAs is deemed necessary to minimize surface-disturbing activities that would adversely
impact resource values in the area. The no lease option and no surface occupancy stipulation are deemed
overly restrictive since the BLM alows other surface disturbing resource activities within these areas.
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CLOSED TO LEASING - DISCRETIONARY CLOSURES



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Discretionary Closure and No Surface Occupancy

RESOURCE CONCERN: Rattlesnake Hill Archaeological District
Location: Section 21, T. 22 S., R. 8 E., NMPM (approximately 3,614 acres)
Stipulation: Discretionary closure and no surface occupancy

# Closed to leasing on 889 acres
# No surface occupancy on the remainder of the area (2,725 acres)

Objective: To protect cultural resources
Previous M anagement: 1986 RMP Decisions OGG-5, OGG-6, and C-2
Waiver: None

Exception: If an on-site investigation and surface use plan of operations demonstrates that surface
occupancy can be confined to previously disturbed areas and can be accessed via existing roads.

M odification: None

Justification: The areathat is closed to leasing coincides with the areain which off-road vehicle useis
prohibited in order to protect cultural resource. Stipulating no surface occupancy is deemed necessary on the
remainder of the site, sinceit is subject to existing cultural resource regulations due to its listing on the State
Register of Cultural Properties and eligibility to the National Register. Closing this remaining portion of the
areato leasing is not considered appropriate since impacts from operations can be mitigated by requiring no
surface occupancy.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Discretionary Closure

RESOURCE CONCERN: Visual Resources Management (VRM) Class| Areas
L ocation: Various (must confer with BLM) (approximately 10,126 acres total)
Stipulation: Discretionary closure

Objective: To protect visual resources

Previous M anagement: Closed to leasing by the Otero County Areas of Critical Environmental Concern
(ACEC) Resource Management Plan Amendment (RMPA) (BLM 1997)

Waiver: None
Exception: None
M odification: None

Justification: The only Class | areasin the Planning Area are ACECs, which are already closed to leasing
per the Otero County ACEC RMPA.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Discretionary Closure

RESOURCE CONCERN: Areas of Critical Environmental Concern (ACEC)

# ThreeRiversACEC
Location: T.11 S., R. 9% E., NMPM (approximately 1,130 acres)

# Sacramento Escarpment ACEC
Location: Ts. 17-19 S., R. 10 E., NMPM (approximately 5,365 acres)

# CornudasMountas ACEC
Location: T.25 S, R. 14 E., NMPM (approximately 861 acres)

# Alamo Mountain ACEC
Location: T.26 S, R. 13 E., NMPM (approximately 2,525 acres)

# Wind Mountain ACEC
Location: T.26 S., R. 14 E., NMPM (approximately 2,472 acres)

# Alkali LakesACEC
Location: T.26 S., R. 18, 19 E., NMPM (approximately 6,904 acres)

Stipulation: Discretionary closure

Objective: To protect the high-quality resource values that have been identified in this area
Previous M anagement: Otero County ACEC RMPA (BLM 1997)

Waiver: None

Exception: None

M odification: None

Justification: The decision to close this areato leasing was made in the Otero County ACEC RMPA (BLM
1997), and these decisions will be carried forward unchanged.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-VI
and Development in Sierraand Otero Counties A-VI-9 October 2000



OPEN TO LEASING - NO SURFACE OCCUPANCY



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
No Surface Occupancy

RESOURCE CONCERN: Recreation and Public Pur pose (R& PP) Patentsor L eases

L ocation: Various (must confer with BLM) (approximately 1,799 acres total)

Stipulation: No surface occupancy

Objective: To ensure compatibility with the existing land uses in R& PP lease or patent areas
Previous M anagement: 1986 RMP Decision OGG-10

Waiver: May be granted if fluid mineral development is considered compatible with the land use in a specific
R& PP area

Exception: Same

M odification: Leasing may be prohibited if it is not beneficial to the R& PP. The R& PP use cannot be
subservient to another use.

Justification: The more restrictive stipulation of no surface occupancy was determined to be appropriatein
order to address the possibility for land use conflicts (i.e., R& PP). The ability to grant waivers provides
flexibility for less significant land use conflicts. Under standard lease terms and conditions, the stipulation for
these areas would be the same.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
No Surface Occupancy

RESOURCE CONCERN: Community Pit 7 (Escondido)

Location: Section 9, T. 20 S., R. 09 E., NMPM (approximately 30 acres)

Stipulation: No surface occupancy

Objective: To permit the continued use of this area by the public for mineral material extraction

Previous Management: 1986 RMP Decision LM-1. All activities are prohibited on weekends and for one
week in mid-February, due to use of the nearby Red Sands off-road vehicle (ORV) area and an annual
motorcycle race.

Waiver: None

Exception: May be granted if BLM determines that surface |ease operations would not cause unnecessary
effects on the area of use of the area

M odification: None

Justification: Stipulating no surface occupancy is needed to protect the mineral materials that are extracted
by the public, and regulate the areain order to minimize unnecessary degradation. Under standard |ease terms
and conditions, the requirements described above would be similar; however, the no surface occupancy
stipulation informs the lessee of the resource concern at the time the lease is acquired.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
No Surface Occupancy

RESOURCE CONCERN: Riparian/Wetlands/Playas
L ocation: Various (must confer with BLM)
Stipulation: No surface occupancy within 0.25 mile (400 meters)

Objective: To minimize impacts on wetlands in compliance with Section 404 of the Clean Water Act and on
riparian habitats in accordance with BLM guidelines

Previous Management: Section 404 of the Clean Water Act, genera management guidance
Waiver: None
Exception: None

Modification: May be granted to allow some activities within 0.25 mile (400 meters) if it is determined from
BLM analysis that there would be no adverse effect and that the area may be reclaimed effectively.

Justification: Stipulating controlled surface use is deemed necessary for areas that would not be avoided or
protected under standard lease terms and conditions in compliance with the Clean Water Act. Closing such
areasto leasing or stipulating no surface occupancy is deemed overly restrictive since controlling surface use
could be effective in ensuring these areas are avoided.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-VI

and Development in Sierraand Otero Counties A-V]-12 October 2000



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
No Surface Occupancy

RESOURCE CONCERN: Ecological Study Plots

#

Engle Ecological Study Plot
Location: Section 35, T. 13 S,, R. 02 W., NMPM (approximately 40 acres)

Cuchillo Ecological Study Plot
Location: Sections 10, 11, 14, T. 12 S., R. 05 W., NMPM (approximately 1,471 acres)

Nor dstrom Ecological Study Plot
L ocation: Sections 27, 28, 33,34, T. 16 S., R. 05 W., NMPM (approximately 1,391 acres)

Trujillo Ecological Study Plot
Location: Section3, T. 12 S., R. 06 W., NMPM (approximately 39 acres)

Danley Ecological Study Plot
Location: Section 18, T. 13 S,, R. 09 E., NMPM (approximately 179 acres)

L ee Ecological Study Plot
Location: Section 21, T. 23 S,, R. 13 E., NMPM (approximately 40 acres)

Stipulation: No surface occupancy

Objective: To protect the existing ecological resourcesin this areafor research and scientific purposes

Previous M anagement: 1986 RMP Decision OGG-4, Public Land Order 4038

Waiver: None

Exception: None

M odification: None

Justification: Stipulating no surface occupancy is deemed necessary to protect the existing ecological
resources. Under standard terms and conditions, the requirements for protecting these areas would be the

same.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program — Stipulation Form
No Surface Occupancy

RESOURCE CONCERN: Desert Grassland Habitat
L ocation:

Otero Mesa Desert Grassland Area—Ts.21S.—26 S, Rs10 E. — 16 E., NMPM (coincident with Otero
Mesa Habitat Area, refer to BLM mapping, approximately 116,206 acres)

Nutt Desert Grassland Area—Ts. 18 and 19 S, Rs. 5—7 W., NMPM (coincident with Nutt Antelope Area,
refer to BLM mapping, approximately 16,265 acres)

Stipulation: No surface occupancy

No surface occupancy within core habitat area and adjacent buffer zones. In general, surface occupancy is
allowed within 492 feet (150 meters) of existing roads as identified by BLM.

Objective: To protect portions of the remaining desert grassland community by minimizing habitat
fragmentation.

Previous M anagement: Genera management guidance

Waiver: None

Exception: None

M odification: None

Justification: The core areas of desert grassland habitat identified contain large blocks of grassland habitats
important in the maintenance of desert grasslands and species that inhabit them. A stipulation of no surface
occupancy is necessary to ensure that the remaining blocks of grasslands are not fragmented further. The

areasin particular are two relatively large blocks of desert grassland habitat remaining in the region and
particularly on public land.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-VI

and Development in Sierraand Otero Counties A-V|-14 October 2000



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program — Stipulation Form
No Surface Occupancy
RESOURCE CONCERN: Percha Creek Riparian Habitat Area
Location: T.22 S., R. 18 E.,, NMPM (approximately 276 acres)
Stipulation: No surface occupancy

Objective: To improve and protect this riparian area for wildlife habitat, watershed values, recreation, and
visua quality

Previous M anagement: Case-by-case environmental analysis

Waiver: None

Exception: None

M odification: None

Justification: Stipulating no surface occupancy is deemed necessary to protect this area from surface-

disturbing activities. Closing the areato leasing is not considered necessary since impacts can be mitigated by
requiring no surface occupancy.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
No Surface Occupancy

RESOURCE CONCERN: Lake Valley Historic Townsite
Location: T.18 S., R. 07 W., NMPM (approximately 140 acres)
Stipulation: No surface occupancy

Objective: To preclude surface occupancy and new surface-disturbing activities within this recreational and
cultural site

Previous M anagement: Existing cultural resources regulations

Waiver: None

Exception: None

M odification: None

Justification: Stipulating no surface occupancy is deemed necessary to protect the townsite and
schoolhouse, which are subject to existing cultural resource regulations since both are listed on the State
Register of Cultural Properties (as Site LA 50088) and are eligible for inclusion on the National Register of

Historic Places. Closing the Lake Valley Historic Townsite to leasing is not considered necessary since
impacts from operations can be mitigated by requiring no surface occupancy.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
No Surface Occupancy

RESOURCE CONCERN: Lone Butte

Location: Section 6, T. 19 S., R. 09 E., NMPM (approximately 352 acres)
Stipulation: No surface occupancy

Objective: To protect cultural resources within the 352-acre area
Previous M anagement: 1986 RMP Decision C-4

Waiver: None

Exception: If an on-site investigation and surface use plan of operation demonstrates that surface occupancy
can be confined to previously disturbed areas and can be accessed via existing roads.

M odification: None

Justification: Stipulating no surface occupancy is deemed necessary to protect cultural resourcesin
accordance with existing BLM management. Off-road vehicle use also is limited to existing roads and trails
on the approximately 300 acresin this area. Closing the areato leasing is not considered necessary since
impacts from operations can be mitigated by requiring no surface occupancy.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
No Surface Occupancy

RESOURCE CONCERN: Tularosa River

Location: Sections 29, 31, 32, T.13S., R11 E., NMPM (approximately 119 acres)

Stipulation: No surface occupancy (213 acres of acquired land not open to leasing)

Objective: To protect recreational opportunities along the Tularosa River

Previous M anagement: 1986 RMP Decision OGG-8, Tularosa Land Exchange

Waiver: None

Exception: None

M odification: None

Justification: Stipulating no surface occupancy is deemed necessary to protect recreational opportunities

along the river. Under standard lease terms and conditions, the same requirements apply. Closing the areato
leasing is deemed overly restrictive in addition to the resource stipulations that would apply to this area.
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OPEN TO LEASING - CONTROLLED SURFACE USE AND TIMING
LIMITATION



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program — Stipulation Form
Controlled Surface Use and Timing Limitation

RESOURCE CONCERN: Bighorn Sheep (New M exico Endanger ed Species)

L ocation: Siteswith suitable habitat for bighorn sheep are located in the Caballo, Sacramento, Guadalupe,
Brokeoff, and Cornudas Mountains. The Caballo Mountains provide a potential movement corridor for
bighorn sheep from Fra Cristobal Mountains. (Approximately 199,020 acres)

Stipulation: Controlled surface use and timing limitation
No exploration or construction in important occupied habitat during lambing seasons (January through June).

Objective: To manage using reasonable measures necessary to protect potential habitat from degradation and
to minimize adverse impacts on occupied habitat of bighorn sheep during lambing seasons (January through
June).

Previous M anagement: General management guidance (special status species)

Waiver: May be granted if new habitat studiesin coordination with BLM and New Mexico Department of
Game and Fish conclude that an areais not affected by a proposed operation or is not being used as a
lambing area by bighorn sheep.

Exception: May be granted if seasonal conditions are such that the bighorn sheep have moved out of and are
not using the general area during a particular year.

M odification: None

Justification: Stipulating controlled surface use and timing limitation is deemed necessary to protect potential
habitat from degradation and minimize potential impacts on occupied habitat of bighorn sheep, a New Mexico
endangered species, during lambing seasons. Also, by stipulating controlled surface use and timing limitation
and attaching it to alease, the lessee is made aware of the requirements at the time the lease is acquired.
Closing these areas to leasing or stipulating no surface occupancy is deemed overly restrictive since BLM
allows other surface-disturbing activities within these areas. Under standard |lease terms and conditions,
activities can be delayed for only up to 60 days to avoid disturbance during the lambing periods which may
not be sufficient to protect lambs.
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OPEN TO LEASING - CONTROLLED SURFACE USE



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use
RESOURCE CONCERN: Berrendo Administrative Camp Site
Location: Section 9, T. 23 S., R. 15 E., NMPM (approximately 40 acres)

Stipulation: Controlled Surface Use

Objective: To protect an administrative camp site; no fluid minerals activities will be allowed within fenced

area and within 350 feet (106 meters) of center of the helipad.

Previous M anagement: Public Land Order (PLO 6060), September 2, 1992; expires September 21, 2012

Waiver: None

Exception: None

Modification: May be granted to allow some activitiesif it is determined that there would be no adverse

effect on administrative site facilities.

Justification: Controlled surface use is deemed necessary to avoid and protect BLM administrative site

facilities (structure and helipad).
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: Highly Erosive or Fragile Soils

L ocation: Various must confirm with BLM) (approximately 310,367 acres total)

Stipulation: Controlled surface use

Occupancy or use on fragile or highly erosive soils will be considered on a case-by-case basis. On those soils
that are greater than 5 percent, mitigation measures may be applied (e.g., waterbars, reseeding, pad design
changes, etc.)

Objective: To manage soils to maintain productivity and minimize erosion

Previous Management: General guidelinesto manage soilsin areas of high erosion potential to minimize
surface disturbance to the extent possible

Waiver: None
Exception: None

Modification: May be granted if an on-site inspection demonstrates that these soils are not present on the
specific site, slopes are low, and reclamation will be effective in mitigating impacts

Justification: Surface disturbance in these areas would cause accelerated erosion or increased instability,
necessitating the stipulation of controlled surface use. Closing such areas to leasing or stipulating no surface
occupancy is deemed overly restrictive due to the ability to mitigate impacts.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: Watershed Areas

# Wind and Chess Draw Watershed Area
Location: Rs. 25,26 S, Rs. 13-16 E., NMPM (approximately 34,499 acres)

Note: A designated Area of Critical Environmental Concern (ACEC) islocated within this area. The ACEC,
which is highly valued for the habitat and scenic and recreational opportunitiesit contains, is closed to leasing
in accordance with the Otero County ACEC Resource Management Plan Amendment (RMPA) (BLM 1997).

# Mocassin and Otto Draw Watershed
Location: Ts,, 20, 21, S, Rs., 14, 15 E., NMPM (approximately 13,662 acres)

# Watershed east of Tularosa and south of Tularosa River
Location: Ts, 14,15 S., Rs,, 09, 10 E., NMPM (approximately 17,046 acres)

# ThreeRiversWatershed (north of Tularosa)
Location: T.11 S., Rs. 09, 9 % E., NMPM (approximately 12,741 acres)

# Watershed east of Crow Flats
Location: Ts., 24-26 S., Rs. 18, 19 E., NMPM (approximately 14,890 acres)

Stipulation: Controlled surface use

Objective: To protect watershed values in accordance with 1986 RMP Decisions
Previous M anagement: 1986 RMP Decisions W-1 W-2, W-3, W-4, and VR-3.
Waiver: None

Exception: None

M odification: May be granted (except in ACEC) if an on-site inspection demonstrates that resource values
will not be jeopardized and reclamation will be effective in mitigating impacts.

Justification: Stipulating controlled surface use in the area other than the ACEC is deemed necessary for
the remainder of the areato protect watershed values and ensure minimal effect on the integrity and long-
term appearance of the area, including the scenic quality and opportunities for recreation. Closing the areato
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leasing or stipulating no surface occupancy is deemed overly restrictive since the BLM allows other surface-
disturbing resource activities within the area. Under standard lease terms and conditions and in accordance
with RMP Decision W-1, ORV use would be limited to existing roads and trails.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program — Stipulation Form
Controlled Surface Use

RESOURCE: Big Game Habitat Areas

# OteroMesaHabitat Area (pronghorn)
Location: Ts. 21-26 S., Rs. 10-16 E., NMPM (approximately 427,275 acres)

# Nutt and White Sands Antelope Areas (Jornada Plain)
Location: Nutt Antelope AreaisT. 19 S, Rs., 07, 08 W. NMPM (approximately 75,850 acres);
White Sands Antelope Areais Ts., 10-17 S, Rs. 01-04 W. And 01, 02 E., NMPM (approximately
453,709 acres)

# Caballo Mountains Deer Area
Location: Ts. 14-17 S., Rs. 03, 04 W., NMPM (approximately 93,179 acres)

# Sacramento Mountain Deer Area
Location: Ts. 11-15, 17 S, Rs. 08-10 E., NMPM (approximately 170,275 acres) (The southern
portion of this area coincides with the Sacramento Escarpment ACEC)

Stipulation: Controlled surface use

Operations will be designed to avoid known populations and habitat. Each exploration and development
project will be scrutinized carefully for potentia effects on species and habitat. New disturbance will be
minimized to reduce loss, fragmentation of, and edge effect in the habitat (e.g., use of existing roads and
utility corridors; minimization of cross-country placement of roads and utility corridors, pipelines, and other
rights-of-way). High potential for timing limitations and other conditions of approval resulting from BLM
analysis.

Objective: To protect adequate habitat for big game species.

Previous M anagement: 1986 RMP Decisions WL-4, WL-8, WL-5, and WL-6.

Waiver: May be granted if new habitat studiesin coordination with the BLM and New Mexico Department
of Game and Fish conclude that the habitat area would not be affected by a proposed operation or the areais
no longer used as a habitat by big game.

Exception: May be granted if no new roads or utility corridors are required.

M odification: None
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Justification: To ensure that adequate habitat for big game is maintained in this area, stipulating controlled
surface use is deemed necessary to maximize use of existing roads and/or utility corridorsin order to
maintain integrity of the habitat area and minimize the potential for further fragmentation. Closing the areato
leasing or stipulating no surface occupancy is deemed overly restrictive since the BLM allows other surface-
disturbing activities within the area. Under standard |ease terms and conditions, the requirements described
above would be the same; however, the stipulation for controlled surface use informs the lessee of the
resource concern at the time the lease is acquired.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-VI
and Development in Sierraand Otero Counties A-VI-25 October 2000



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program — Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: Special Status Species Habitat (Federally listed threatened and endangered
species, species proposed for Federal listing, Federal candidates, BLM sensitive species, and State-
listed species)

L ocation: Various (must confer with BLM and U.S. Fish and Wildlife Service)
Stipulation: Controlled surface use

All exploration and devel opment activities will follow current requirements of Section 7 of the Endangered
Species Act for Federally listed and proposed species, and current BLM policy for management of State-

listed and BLM sensitive species. Operations will be designed to avoid known populations and potential
habitat. Each exploration and development project will be scrutinized carefully for potential effects on species
and potential habitat. High potential for timing limitations and other conditions of approval resulting from BLM
analysis.

Objective: To avoid adverse impacts on individual species and associated habitats.

Previous M anagement: Endangered Species Act, New Mexico Plant Species Act (9-10-10 NMSZ) and
attendant Regulation 19 NMAC 21.2, Wildlife Conservation Act (NMSA 17-2-37 through 17-2-46, general
management guidance

Waiver: May be granted if new studies conclude that the areas are no longer used as habitat for those
Species.

Exception: None
M odification: None

Justification: Stipulating controlled surface use is deemed necessary to minimize adverse impacts on
protected species and their habitats, as required under the Endangered Species Act, New Mexico Plant
Species Act (9-10-10 NM SZ) and attendant Regulation 19 NMAC 21.2, Wildlife Conservation Act (NMSA
17-2-37 through 17-2-46, and BLM authority. Closing these areas to leasing or stipulating no surface
occupancy is deemed overly restrictive since the BLM allows other surface-disturbing activities within the
area. Under standard lease terms and conditions, the requirements described above would be the same;
however, the stipulation for controlled surface use informs the lessee of the resource concern at the time the
lease is acquired.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: Jarilla Mountains
Location: T.20S., R. 08 E., NMPM (approximately 803 acres)
Stipulation: Controlled surface use
New disturbance will be minimized as follows:
# Travel will berestricted to existing roads and trails
High probability of cultural resources mitigation requirements (implemented through Notice(s) to L essees)
Objective: To minimize the high probability of cultural resources mitigation requirements
Previous M anagement: 1986 RMP Decision C-5
Waiver: None

Exception: If an on-site investigation and surface use plan of operation demonstrates that surface
occupancy can be confined to previously disturbed areas and can be accessed via existing roads.

Modification: A modification may be implemented if an on-site investigation concludes that cultural
resources do not exist in the area proposed for operations; however, there is a high probability that mitigation
of impacts on cultural resources would be required. In addition, additional modifications may be implemented
if significant cultural sites areidentified in the area.

Justification: Stipulating controlled surface use is deemed necessary to ensure that impacts on cultural
resources will be minimal and mitigatable. Also, off-road vehicle use is prohibited on approximately 705 acres
in this area. Closing the areato leasing or stipulating no surface occupancy is not considered necessary since
impacts can be anticipated and mitigated by requiring controlled surface use.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: Designated Historic Trails (Mormon Battalion, Butterfield, and Jornada del
Muerto)

L ocations: Mormon Battalion Trail - Ts. 18, 19 S, Rs. 05-07 W., NMPM (approximately 17,724 acres);
Butterfield Trail - Ts. 25,26 S., Rs. 12-14 E., NMPM (approximately 4,333 acres); Jornada del Muerto Trail
-Ts. 13-20 S, Rs. 01, 02 W., NMPM (approximately 14,018 acres)

Stipulation: Controlled surface use
New disturbance will be minimized as follows:

# No surface-disturbing activities within 0.25 mile (400 meters) from each side of the trails (entire

length)

# Existing disturbance points could be used to cross the trails
Objective: To provide protection for existing cultural and scenic values associated with these trails
Previous Management: Protection of Mormon Battalion Trail through existing cultural resources
regulations. Butterfield Trail protected by RMP Decision C-6 and Jornada del Muerto Trail protected by 1986
RMP Decision C-7. These decisions stipulate no surface disturbance within 0.25 mile (400 meters) of well-
preserved sections of trail.
Waiver: None
Exception: Granted if it is demonstrated in a surface use plan of operations that no surface-disturbing
activities will be visible from the trails, and that existing disturbed points/areas would be used to cross the
trail
M odification: None
Justification: Stipulating controlled surface use is deemed necessary to minimize impacts on cultural

resources. Closing the trailsto leasing or stipulating no surface occupancy is not considered necessary since
impacts can be mitigated by requiring controlled surface use.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: Visual Resource Management (VRM) Class || Areas
L ocation: Various (must confer with BLM)
Stipulation: Controlled surface use
New disturbance will be minimized as follows:
# Short-term impacts alowed as long as the longer-term impacts (one year) are consistent with the
VRM Class || objectives
# Reclamation must occur as soon as possible
# Conditions of approval will be imposed such as paint color, judicious siting, and maximize use of
existing roads and utility corridors
# Directiona drilling may be required with multiple wells drilled from one pad
Objective: To minimize contrasts to the characteristic |andscape of each area.
Previous Management: BLM VRM objectives
Waiver: None
Exception: None
M odification: None
Justification: Stipulating controlled surface use is deemed necessary based on the need to protect visual

resources in these areas. Closing these areas to leasing or stipulating no surface occupancy is deemed overly
restrictive since the BLM allows other surface-disturbing activities within these areas.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: VRM and ORV Limited Areas

# CornudasMountainsVRM and ORV Limited Area
Location: Ts. 25,26 S, Rs. 13-15 E., NMPM (approximately 2,533 acres)

# Cuchillo Mountains VRM and ORV Limited Area
Location: T12S., R. 11 W., NMPM (approximately 5,947 acres)

# Brokeoff Mountains VRM and ORV Limited Area
Location: Ts. 24-26 S., Rs. 18, 19 E., NMPM (approximately 11,647 acres)

Stipulation: Controlled surface use
New disturbance will be minimized as follows:
# Short-term impacts allowed as long as the longer-term impacts (one year) are consistent with the
visual resource management (VRM) objectives
# Reclamation must occur as soon as possible
# Conditions of approval will be imposed such as paint color, judicious siting, and using existing roads

and utility corridors

NOTE: Within this area, the Cornudas, Alamo, and Wind Mountains have been designated as ACECs and are
closed to leasing.

Objective: To protect watershed values and visual resources

Previous M anagement: 1986 RMP Decisions W-1 and VR-3, VR-4, and VR-2

Waiver: None

Exception: None

M odification: None

Justification: Stipulating controlled surface use is deemed necessary for these areas to protect watershed
values and ensure minimal effect on the integrity and long-term appearance of the area, including the scenic

quality and opportunities for recreation. Closing these areas to leasing or stipulating no surface occupancy is
deemed overly restrictive since the BLM allows other surface disturbing resource activities within the area.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use
RESOURCE CONCERN: Cuchillo Mountains Pifion Nut Collection Area
Location: Ts. 10-12 S., Rs. 07, 08 W., NMPM (approximately 14,863 acres)

Stipulation: Controlled surface use
Avoid destruction of pifion pine trees within this area

Objective: To maintain the current use of the stands of pifion pine trees as a public and commercial nut

collection area

Previous M anagement: 1986 RMP Decision R-2
Waiver: None

Exception: None

M odification: None

Justification: Stipulating controlled surface use is deemed necessary to ensure continued use of the nut
collection area. Closing the area to leasing or stipulating no surface occupancy is deemed overly restrictive

since the BLM allows other surface-disturbing activities within these areas.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: Lake Valley Back-country Byway

Location: Ts. 15-19 S., Rs. 05-07 W., NMPM (approximately 15,039 acres)
Stipulation: Controlled surface use

New disturbance will be minimized as follows:

# Surface-disturbing activities will be minimized within 0.25 mile (400 meters) of each side of the
Byway, and long-term impacts will be consistent with visual resource management (VRM) objectives
for the Byway

# Conditions of approval will be imposed such as paint color, judicious siting, etc.

Objective: To protect the scenic resources along the Byway

Previous M anagement: Case-by-case evaluation of proposed actions along the Byway corridor

Waiver: None

Exception: None

M odification: None

Justification: Stipulating controlled surface use is deemed necessary to protect visual resources along the

Byway. Closing the area along the Byway to leasing is deemed overly restrictive since the BLM allows other
surface-disturbing activities within these areas.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program — Stipulation Form
Controlled Surface Use

RESOURCE CONCERN: Nominated Areas of Critical Environmental Concern (ACEC)

# Brokeoff Mountains Nominated ACEC
Location: T.25 S, R. 19 E., NMPM (approximately 3,834 acres)

# Caballo Mountains Nominated ACEC
Location: T. 16 S., Rs. 03, 04 W., NMPM (approximately 2,213 acres)

# Jarilla Mountains Nominated ACEC
Location: Ts. 21,22 S., R. 08 E., NMPM (approximately 7,032 acres)
(Note: A portion of the areais closed to off-road vehicle use on approximately 705 acres to protect
cultural resources, 1986 RMP Decision C-5)

# Mud Mountain Nominated ACEC
Location: T. 13 S,, Rs. 04, 05 W., NMPM (approximately 2,580 acres)

# Percha Creek Nominated ACEC
Location: T.16 S., R. 07 W., NMPM (approximately 940 acres)

# Sacramento Mountains Nominated ACEC
Location: Ts. 13,14 S., R. 11 E.,, NMPM (approximately 2,381 acres)

# Six Shooter Canyon Nominated ACEC
Location: T.25 S, Rs. 21, 22 E., NMPM (approximately 1,060 acres)

# Pup Canyon Nominated ACEC
Location: T.22 S, R. 18 E.,, NMPM (approximately 3,678 acres)

Stipulation: Controlled surface use

Operations will be designed to avoid known populations and for habitat. Each exploration and devel opment
project will be scrutinized carefully for potential effects on species and/or habitat. High potentia for other
conditions of approval resulting from BLM analysis.

Objective: To protect the known and/or potential biological communities at each.

Previous M anagement: Case-by-case environmental analysis

Waiver: None
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Exception: None

Modification: None. Additional modifications and conditions of approval may be implemented if thisareais
designated as an ACEC.

Justification: Stipulating controlled surface use is deemed necessary based on the stipulations associated
with the other resource concerns needed to protect the resource values in the area. Closing the area or
stipulating no surface occupancy is deemed overly restrictive since the BLM allows other surface-disturbing
activities within the area. Under standard lease terms and conditions, the requirements described above would
be similar; however, the stipulation of controlled surface use informs the lessee of the resource concern at

the time the lease is acquired.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix A-VI
and Development in Sierraand Otero Counties A-V|-34 October 2000



OPEN TO LEASING - TIME LIMITATION



BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Timing Limitation

RESOURCE CONCERN: White Sands Missile Range Safety Evacuation Zone
Location: Ts. 10-17 S., Rs. 01, 02 E. and 01 W., NMPM (approximately 311,410 acres)
Stipulation: Timing limitation
Objective: To provide protection to the public on days when missiles will be fired
Previous M anagement: 1986 RMP Decision OGG-1
Waiver: None
Exception: None
M odification: None
Justification: To ensure that the area will be restricted during missile firings. Closing the areato leasing or
stipulating no surface occupancy is deemed overly restrictive since the areais viable for fluid minerals
development during other times. Prior to beginning exploration activities, the lessee must contact the Corps of
Engineersin Albugquerque and the Master Planning Branch at White Sands Missile Range to be advised of the

terms of the safety evacuation agreement and missile-firing schedules. Under standard |ease terms and
conditions, the requirements posed by this stipulation would remain the same.
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BUREAU OF LAND MANAGEMENT
LASCRUCESFIELD OFFICE

Fluid Minerals Program - Stipulation Form
Timing Limitation
RESOURCE CONCERN: Red Sands Off-road Vehicle (ORV) Area
Location: Ts. 19-21 S., Rs. 08, 09 E., NMPM (approximately 33,600 acres)
Stipulation: Timing limitation
New disturbance will be minimized as follows:

# No seismic operations or drilling on weekends and for one week each year when the annual
motorcycle race takes place

Objective: To protect the existing opportunities for recreational off-road vehicle (ORV) use and minimize
the effects of fluid mineral development activities

Previous Management: Case-by-case evaluation of proposed actions within the ORV area. Also see
Community Pit 7.

Waiver: None

Exception: None

M odification: None

Justification: Stipulating the timing limitation is deemed necessary to minimize impacts on recreational
activities that occur in this area. Closing the area to leasing, or stipulating no surface occupancy or controlled

surface use, is deemed overly restrictive because recreation in this area would not be impacted significantly
by activities during weekdays.
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APPENDIX B-I
STANDARD OPERATING PROCEDURES FOR EXPLORATION,
DEVELOPMENT, PRODUCTION, AND ABANDONMENT—
OIL AND GAS

Once an oil and gas lease has been issued, the lessee or operator is granted the right to conduct certain
operations on the leased lands (unless otherwise limited by specia stipulations in the lease). The
purpose of this appendix isto provide the reader with a general description and understanding of typical
activitiesand current standard operating procedures that can be anticipated to occur for oil and gas
exploration, development, production, and abandonment. The general information presented in this
appendix is an integral part of the assumptions made in the analyses for this Resource Management Plan
Amendment/Environmental Impact Statement (RMPA/EIS) (refer to Chapters 2 and 4 and Appendix
A-111). It was assumed that the technology of oil and gas exploration and development will not change
significantly during the life of this document; that is, to the extent that the RMPA/EIS decisions are
affected.

Successful exploration and development generally progresses through five basic operational phases.
These include (1) preliminary investigation (includes geophysical exploration), (2) exploratory drilling,
(3) development, (4) production, and (5) abandonment. Several operational phases can occur in the
same area at the same time. One company may drill an exploratory well on alease while another
company conducts preliminary investigations nearby. A lapse of several months or perhaps years may
occur between the preliminary investigation and exploratory drilling phases. A lapse of several weeks,
months, or years also may occur between the exploratory drilling and development phases. The
development and production phases may occur simultaneously, especially if alarge field has been
discovered. On average, only arelatively small percent of the wildcat (exploratory) wellsdrilled in the
United States are successful.

It may take several yearsto determine whether an exploratory well isafinancial success. If itisa
success, the operations progress through the three remaining phases over atime span that may range up
to 50 years. The lapsed time between the production and abandonment phases of afield may be 15 to
20 or more years.

If geophysical exploration and/or exploratory drilling are unsuccessful in discovering acommercial
deposit, operations are terminated and abandonment isinitiated. The operation also may proceed
directly from development to abandonment if one or more of the development wells is unsuccessful.

RMPA/EIS for Federa Fluid Minerals Leasing Appendix B-I
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PRELIMINARY INVESTIGATIONS

A leaseis not required to conduct preliminary investigations for Federal oil and gas; however,
geophysical operations must be reviewed and a permit must be approved by the surface-management
agency. Refer to Chapter 1 of the Surface Operating Standards for Oil and Gas Exploration and
Development “ Gold Book™* for a description of the permitting processes required by the Bureau of
Land Management (BLM). BLM Manua H-3150-1 also describes surface-management
requirements.

Indications of the presence of oil and gas can be obtained by various prospecting methods including
geologic, geochemical, and remote investigations (e.g., examination of rock outcrops, seeps, and
topography) and geophysical investigations (e.g., gravity, geomagnetic, and seismic reflection surveys).
Prospecting via geophysical investigations means does not guarantee a successful find, but the
combination of geophysical information and geological understanding reduces the changes of drilling a
dry hole (unsuccessful test). These prospecting methods are described below.

Geologic and Remote | nvestigations

Geologic investigation begins with areview of geologic and technical data available for the area of
interest. If this preliminary dataindicate a potential for oil and gas, information for specific areas or
trends are evaluated. |If the area does not have a history of producing, no previous wells have been
drilled, and the preliminary data suggest conditions are favorable for oil and gas, an extensive
geophysical exploration program covering alarge area may be undertaken to collect the subsurface
datain order to evaluate the oil and gas producing potential.

Remote investigations may be conducted either from the air or on the ground. These are preliminary
investigations that involve only casual use (i.e., minimal surface or subsurface disturbance) and no
permits are required. However, the investigators must comply with the rules and regulations of the
appropriate surface-management agency. A Federa oil and gas lease does not grant an exclusive right
to conduct remote investigations and geophysical exploration. These activities may be conducted prior
to or after leasing by either the lessee or someone other than the lessee. These investigations may result
in an expression of interest to |ease specific areas.

1Third edition, prepared by the Bureau of Land Management and Forest Service Rocky Mountain Regional
Coordinating Committee, January 1989.
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Geological Surveys

Geological surveys normally are a casual use. Rock outcrops and topography are examined visually to
determine the structural attitude and age of surface formation, and surface maps are prepared. 1n some
areas, sufficient information may be obtained to enable the geologist to recommend a drilling location
without conducting additional exploration work.

Geochemical and Soil-gas Surveys

Geochemical and soil-gas surveys involve casual use of the land. In geochemical surveys, the chemical

contents of water, soil, or vegetative samples are analyzed for the minute presence of oil or gas.

Geophysical Prospecting

Geophysics deals with the composition and physical phenomena of the earth and its liquid and gaseous
environments. The phenomena most commonly interpreted in oil and gas exploration are earth
magnetism, gravity, and especially seismic vibrations. Sensitive instruments are used to measure
variationsin aphysical quality that may be related to subsurface conditions. The interpretations of these
conditions, in turn, indicate probable oil- or gas-bearing formations.

Gravity Surveys

Gravitational prospecting detects micro-variations in gravitational attraction caused by the differencesin
the density of various types of rock. Data derived from gravity surveys are used to generate anomaly
maps from which faults and genera structural trends can be interpreted (Figure B-1). Gravity surveys
generally are not considered definitive due to the many data corrections required (e.g., terrain,

elevation, latitude, etc.) and the poor resolution of complex subsurface structures. Therefore, gravity
surveys may be used in conjunction with other methods.

The instrument used for gravity surveysisasmall portable device called a gravimeter, which can be
carried by anindividual. Generally, measurements are taken at many points along alinear transect
looped back to areference point that is repeated by sample. The gravimeter is transported either by
backpack, helicopter, or off-road vehicle (ORV).

Thereislittle surface disturbance associated with gravity prospecting except that which may be caused
by ORV use to transport equipment.
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Geomagnetic Surveys

Magnetic prospecting is used to alimited extent in oil and gas exploration. Magnetic surveyors use an
instrument called a magnetometer to detect small magnetic anomaliesin the earth’s crust. Magnetic
surveys can detect large trends or lineaments in basement rocks and the approximate depth to those
basement rocks, but in general magnetic surveys provide little specific datato aid in petroleum
exploration. Again, many data corrections are required to obtain reliable information and maps
generated from magnetic data lack resolution and are considered preliminary. Magnetometers vary
greatly in size and complexity and in general most magnetic surveys are conducted from the air by
suspending a magnetometer under an airplane. Magnetic surveys conducted on the ground are nearly
identical to gravity surveys and there is little or no surface disturbance.

Seismic Reflection Surveys

Seismic prospecting is the most common indirect method used for locating subsurface structures that
may contain oil and/or gases. Shock waves are induced into the earth using one of several methods.
Vibroseis and drilling/explosives are the two most commonly used methods for producing the shock
wave. These waves travel downward and outward encountering and reflecting off of various strata,
each having a different seismic velocity. Sensing devices called geophones are placed on the surface to
detect these reflections. The geophones are connected to a data recorder, which stores the data. The
time required for the shock waves to travel from the seismic energy source down to a given reflector (a
changein rock strata) and back to the geophone can be correlated to the depth of the reflector (Figure
B-2). The data collected are then processed by computer to create a velocity/amplitude image of the
subsurface geology in time.

Seismic surveys can be conducted two-dimensionally (2-D) (line with vertical depth) or three-
dimensionally (3-D). The 2-D seismic programs are carried out with the shots (source of energy or
vibration) and receivers (from sensing devices) on or offset slightly from the sameline. In 3-D seismic
programs, the shots and receivers are arranged in an areal pattern on the ground surface that may vary
considerably in dimension. The advantages of 3-D surveys are the processing possihilities, reduction in
the assumptions made during 2-D processing, and alignment and design of the survey to the prospect.

Vibrosais Surveys

The thumper and vibrator methods pound or vibrate the earth to create the shock wave. Usually three
to five large trucks, each equipped with vibrator pads (about 4 feet [1.2 meters] square), are used.
The pads vibrate the ground surface along a series of linear routes that are defined for each project’s
survey area. In 3-D surveys, long cables that contain sensors are placed perpendicular to the source
linesin order to detect the reflected vibrations. The pads are lowered to the ground and vibrators
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on al trucks are turned on simultaneously. Information is recorded, the trucks are moved forward a
short distance, and the processis repeated. Truck traffic is generated by the trucks along source lines,
trucks needed to lay the sensor cables and receiver lines that report the detections to a central
monitoring area, and by trucks needed to conduct repairs on receiver lines. Surface disturbance occurs
along access routes if off-road travel is required, although little surface areais required to operate the
equipment at each test site. All-terrain vehicles (ATV'Ss) may be used in place of trucks to reduce
impacts on test sites. The 3-D surveys often involve greater surface disturbance due to the grid layout
that is used in place of the linear 2-D method.

Drilling/Explosives

The drilling method uses truck-mounted drills that drill small-diameter holes to depths of 30 to 200 feet
(9to 61 meters). Four to 12 holes are drilled per mile of line. Usually, a charge of explosivesis placed
in the hole, covered, and detonated. The amount of dynamite needed for areflection shot varies from
less than 1 pound to several hundred pounds, depending on the nature of the material in which the shot
isfired. The explosion sends energy waves that are reflected back to the surface from subsurface rock
layers. The holes are drilled along aline that can be milesin length. In rugged topography, inaccessible
to wheeled vehicles, a portable drill may be transported by helicopter.

Under normal conditions, 3 to 5 miles of line can be surveyed each day using the explosive method.
The vehicles used for adrilling program include several heavy truck-mounted drill rigs, water trucks, a
computer recording truck, and several light pickups for the surveyors, shot-hole crew, geophone crew,
permit person, and party chief. Public roads and existing private roads and trails are used to the extent
possible. Off-road, cross-country travel also is necessary. Motor graders and/or dozers may be
required to provide access to remote areas. Several trips aday are made along a seismograph line,
which usually establishes awell-defined two-track trail. Drilling water, when needed, is usually
obtained locally.

Primacord

Another seismic technique involves the use of explosive cord. The cord is buried in a2.5-foot (0.75-
meter)-deep furrow that is plowed by a specially designed mechanical plow mounted on atractor.
Multiple sets of cord, often in a pattern, are buried at the same time. This method offers efficiency
advantages over the shot-hole seismic method in that it is faster, less costly, and the quality of the data
is often improved. However, surface disturbance may be considerably greater than with the shot-hole
Seismic method.
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Post-L ease Preliminary | nvestigations

If interpretation of preliminary investigations indicate that an oil or gas trap may exist in an area, the
company may secure leases either directly through the Federal leasing system or from existing

leasehol ders through assignment (lease is purchased and ownership is assigned). Additional preliminary
investigations may be carried out after alease is acquired. Post-leasing investigations may include
airborne and surface operations similar to those of the preleasing phase. The lessee may intensify the
seismic studies by laying out a criss-cross pattern of lines tying to the previous seismic lines, or conduct
3-D seismic surveys. Other preliminary investigations also may be initiated prior to drilling.

EXPLORATORY DRILLING
Where preliminary interpretations are favorable and data warrant further exploration, exploratory
drilling is conducted. More precise data on the geologic structure may be obtained by stratigraphic

tests. The presence of suspected oil and gas deposits may be confirmed by exploratory (wildcat)
drilling of deep holes.

Per mitting Pr ocess

Exploratory drilling is authorized only by a Federal oil and gas lease, but cannot be conducted unless an
Application for Permit to Drill (APD) is approved containing an adequate Surface Use Plan of
Operations (SUPO) and drilling plans.

Proposed construction of the well location and access roads, and other facilities and operations that
involve surface disturbance conducted under the terms of alease must be approved by the appropriate
surface-management agency before such activities are conducted. Regardless of which surface-
management agency, the proposed development of a Federal lease (i.e., Federal minerals) must be
approved by BLM. Operations must be approved and conducted in accordance with (1) lease terms;
(2) 43 CFR 3160; (3) 36 CFR 228, Subpart E; (4) Onshore Oil and Gas Order No. 1, and other
onshore oil and gas orders; (5) applicable Noticesto Lessees (NTLS); (6) any conditions of approval;
and (7) any subsequent orders of the authorized officers of the BLM.

No drilling operations or related surface disturbance can be conducted without an approved APD.
There are two options available to the oil and gas operator when applying for approval of an APD.
After the company makes the decision to drill awell, they submit a Notice of Staking (NOS) prior to
submitting an APD, or it may submit only an APD.
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Notice of Staking

The NOS consists of an outline of what the company intends to do including alocation map and
sketched site plan and lease description. The NOS document is reviewed by BLM to identify any
conflicts with known resource values. Also, it is used during the on-site inspection and to provide the
preliminary data to assess what items are needed to complete an acceptable surface use plan and
drilling program.

Application for Permit to Drill

An operator or lessee must submit a completed APD to the BLM whether or not the NOSisused. An
APD includes a drilling plan, which consists of a surface use program and adrilling program. The
detailed information required to be submitted under each program isidentified in Onshore Oil and Gas
Order No. 1 and 36 CFR 228, Subpart E. An onsite inspection of the proposed well site, road

location, and other areas of proposed surface use is conducted prior to approval. The inspection team
may include, but not be limited to, BLM representatives, the lessee or operator, operator’s principal
drilling and construction contractors, and other relevant parties. The purpose of the on-site inspection
isto identify issues and potential environmental impacts associated with the proposal and the methods
for mitigating those impacts. These may include making adjustments to the proposed well site and road
locations, identifying the construction methods to be employed, and identifying reclamation standards
for the lands after drilling. Environmental documentation must be completed to satisfy the National
Environmental Policy Act. The surface-management agency may choose to provide mitigation
measures. The BLM isresponsible for approval of the drilling program, protection of groundwater
resources, and final approval of the APD.

When final approval is given by BLM and 30 days has transpired, the operator may commence
construction and drilling operations. Approval of an APD isvalid for oneyear. If construction does
not begin within one year, the stipulations must be reviewed prior to providing an extension or
approving another APD.

Other proposals to occupy the surface that involve surface disturbance, but are not associated with
drilling awell, also must receive advance approval under the procedures described above.

Stratigraphic Tests

Stratigraphic test holes may be drilled 100 to 500 feet (30 to 152 meters) deep to locate geologic
indicators as part of the lease venture. The holes are usually drilled with truck-mounted equipment and
disturb arelatively small area. Casing is needed for stratigraphic holes in areas of shallow high-pressure
zones. Theroads and trails constructed for access to the test sites are temporary and involve minimal
construction. Only oneto three days are required to drill each hole. The drill site occupies an area
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approximately 30 feet by 30 feet (9 meters by 9 meters) and is sometimes placed in the center of anew
or existing trail.

Wildcat Wells

Wildcat wells are deeper tests, require larger drilling rigs with support facilities, and may disturb alarger
surface area than stratigraphic tests. Construction of access roads, drill pads, reserve pits, and, in some
cases, worker camps and helipads, are required to conduct exploratory drilling operations.

The well site is selected on the basis of prior surface investigations, seismic surveys, data from other
wells that have been drilled in the area. Other considerations may include topography, accessibility,
requirements of lease stipulations, and protection of surface resources.

Usually, attempts are made to locate wells sites on the most level |ocation available that accommodates
the intended use consistent with reaching the geologic target. The drill site layout also can be oriented
to conform to or fit into the topographic conditions at the drill site. However, safety considerationsin a
hydrogen sulfide (H,S) area may be an overruling factor when determining the topographic setting and
providing adequate escape routes for the drill crew. In general, steeply sloping locations, which require
deep, nearly vertical cuts and steep fill Slopes, are avoided or appropriately mitigated. The well site
also isreviewed to determine its effect in conjunction with the location of the access road.

Surface Requirements and Construction

Upon approval of the APD, construction may begin within the leasehold. If facilities (e.g., tank
batteries, pipelines, truck depots, power lines, and access roads) that occupy Federal land outside the
lease or unit boundary, aright-of-way also isrequired. The right-of-way isissued by the surface-
management agency.

A general description of surface requirements and construction of roads and well sites follows.

Roads

Moving equipment to the construction site requires moving several semitruck loads (some overweight
and over-width) over public and private roads. Generally, existing roads and trails are used to the
extent practical and improved where needed to accommodate the construction traffic. This may include
installation of culverts and cattle guards, if needed. The lengths of accessroads vary. Generaly, the
shortest feasible route consistent with the topography is selected to reduce the haul distance and
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construction costs. In some cases, potential environmental impacts or existing transportation plans
dictate alonger route. On public land in New Mexico, roads are constructed in accordance with the
policy of the New Mexico State Office of BLM.

Road width may vary depending on the use of the road; however, access roads to awell site are
usually constructed to a 12- to 16-foot (3.6- to 4.8-meter)-wide travel surface (in relatively level
terrain).

Road surfacing may be required because of adverse soil conditions, steepness of grade, and moisture
conditions. The total acreage disturbed for each mile of access road construction varies significantly
with steepness of slope. In rough terrain the type of construction is sidecasting, where the material
taken from the cut portion of the road is used to construct the fill portion.

If awell is plugged, roads may require reclamation. If awell is productive, roads may have to be
upgraded and maintained.

Well Sites

WEell site selection and construction incorporates considerations of the amount of level surface required
for safe assembly and operation of adrilling rig. The amount of level surface area safely assembling and
operating adrill rig varies with the type of rig, but averages 400 feet by 400 feet (122 meters by 122
meters); however, not all of the drill site may be used. 1n some cases, alarger area may be required;

for example, the drill sitesin the Bennett Ranch Unit are 400 feet by 600 feet (122 meters by 183
meters) for safety reasonsin this area.

WEell siteslocated on flat terrain usually require little more than removing the topsoil (all soil material
suitable for plant growth) and vegetation from the site and then a base (e.g., of caliche) is built for the
stability of the drilling rig.

WEell sites on ridge tops and hillsides are constructed by cutting and filling portions of the location to
provide alevel area (drill pad) to accommodate the drill rig, ancillary facilities, and drilling operations.
Normally, at least 25 feet (7.6 meters) (between the drill point and outer edge of the drill pad) is

required to be on an area of cut instead of fill. The substructure of the drilling derrick must be located

on solid ground as settling of uncompacted fill material under the drill rig may cause the substructure and
derrick to lean and even fall. The majority of excess cut material may need to be stockpiled in an area
that will allow easy recovery for reclamation.

In addition to the drill pad, areserve pit is constructed to accommodate spent drilling fluids and cuttings
resulting from drilling, and to provide alarge quantity of mud to control pressure variations during
drilling. The pit isusually square or oblong, but may be constructed in another shape to accommodate
topography. The reserve pit is a depth determined sufficient to accommodate the particular situation,

RMPA/EIS for Federa Fluid Minerals Leasing Appendix B-I
and Development in Sierra and Otero Counties October 2000

B-1-11



but normally is not deeper than 8 feet (2.4 meters). The pit must be deep enough to completely cover
cuttings, dried drilling fluids, and produced fluids to a depth of 3 or more feet (0.92 or more meters).
This decreases plant mortality and improves reclamation success.

Depending on the relation of the drill site to natural drainages, it may be necessary to construct
waterbars or diversions. The size of the area disturbed for construction and the potential for successful
revegetation often depends on the steepness of the slope.

Thedrilling rig and its attendant facilities such as pumps, mud tanks, generators, pipe racks, tool house,
etc., are located on the drill pad. Other facilities such as storage tanks for water and fuel may be
located on or near the drill pad. Depending on the remoteness of the location, house trailers also are
provided to house workers during drilling operations.

Drilling Operations

After well site and access road construction is completed, the drilling rig and associated equipment are
moved to the site and erected. Moving adrilling rig requires 30 to 40 truckloads of equipment over
public highways and private roads.

The most commonly used well drilling equipment is the rotary rig, which consists of (1) the rotary
system, which consists of the drill bit attached to alength of tubular high tensile steel “drill-stem pipe”
(collectively called the “drill string”) which isturned by arotary table; (2) the mud-circulating system
consisting of mud tanks, mud pumps, and reserve pit; (3) a hoisting system, which consists of a derrick
(“mast”), crown block, and traveling block used to lift and lower the drill; (4) a power system, normally
diesel-engine-powered electric generators; and (5) blowout prevention system that prevents high-
pressure fluids in deep wells from escaping to the surface (Figure B-3). Other equipment includes
tanks for drilling fluids and fuels.

Depending on the height of the substructures, the derrick may rise to more than 160 feet (48 meters)
above the ground surface and is the most visible and noticeable feature of adrill rig. The

commencement of drilling operationsis commonly referred to as “ spudding” the well. The actual drilling
is accomplished by passing the drill string through the rotary table, which turns the drill string and bit,
which in turn performs the actual drilling. The weight of the drill string provides downward pressure on
the drill bit, which chips and pulverizes the rock asit rotates in the bottom of the hole. By continually
adding more drill-stem pipe to the drill string, the holeis steadily deepened.

Theinitial holeisdrilled to a depth of 80 to 100 or more feet (24 to 30 or more meters), depending on
the surface geology of the area. The hole then is lined with conductor pipe. The space between the
casing and the drilled hole (borehole) is filled with cement. This prevents unconsolidated surface
formations from sloughing into the hole. The pipe must be set in rock that is capable of withstanding the
maximum anticipated pressure to which it may be exposed.
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After the surface casing isin place, a series of blowout preventer (BOP) valves are attached to the well.
The valves close down the well in the event the drill bit penetrates rock formations exhibiting extreme
pressure zones that could cause unexpected changes in pressure and awell blowout. Special attention

is given to the prevention of well blowouts, and most of the equipment used to support the actua drilling
operationsisfor controlling excess pressure that may be encountered in the formations drilled.

Blowout prevention equipment is tested and inspected, which may be witnessed by the rig personnel
and BLM. Thedrill rig crew must be trained in safety and blowout prevention.

Drilling is resumed after installation of casing and the BOP using a smaller bit. After the borehole has
penetrated all of the surface formations, which may contain fresh water, the bit and drill string are
hoisted out of the well and another length of pipe (surface casing) is lowered into the borehole and
cemented in place. The surface casing protects the useable quality water strata (aquifers) from being
contaminated by the drilling mud.

Drilling mud (fluid) is circulated through the drill pipe and bit to the bottom of the hole, then up the bore
of the well to the surface, possibly across a shell shaker screen that separates the cuttings from the fluid
for analysis, while fluid flows. The mud, maintained at a specific weight and thickness, is used to cool
the drill bit, lubricate the drill string, seal porous rock zones, prevent blowout or loss of drilling fluid, and
transport the cuttings resulting from the drilling to the surface for disposal. Various additives are used to
maintain the drill mud at the desired viscosities and weights. Some additives that may be used are
caustic, toxic, or acidic. The spent drilling mud and rock chips are disposed in the reserve pit.

Water for drilling is hauled by truck to the rig storage tanks or transported by surface pipeline. Water
sources are usually rivers, existing water supply wells, or reservoirs. Occasionally, water supply wells
aredrilled on or closeto the drill site. The operator must obtain a permit from the State for the use of
surface water or groundwater from a declared basin for drilling. Water continualy is being transported
to the well site during drilling operations. Although it will vary significantly from well to well,
approximately 10,000 barrels (42-gallon barrels) or an average of 1.25 barrels (52.5 gallons) per foot

of water may be required to drill an oil or gas well to the depth of 9,000 feet. If water is hauled by
truck, a significant amount of traffic to and from the drill site will be generated by water hauling. More
water isrequired if the underground rocks are fractured and drilling fluids are lost into the formation
(lost circulation zone). Uncontrollable loss of drilling fluids may cause drilling to be terminated.

In some areas where drilling must penetrate clay or shale layers, oil-based drilling muds may be used
instead of water-based muds after the surface casing has been installed and cemented. The oil-based
muds prevent the clays or shales from swelling and caving into the borehole, which can result in the

collapse of the borehole making it impossible to pull the bit out of the hole.
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An aternate method of drilling, but used only in special cases, is circulating with air instead of mud. To
drill with air, large compressors and related equipment are moved onto the site. In drilling, the air is not
circulated and used repeatedly; rather, it makes one trip from the compressors, down the drill stem, out
the bit, and up the annulus back to the surface, and is blown out a*“blooey” line, or vent pipe. Usualy,
only part of aholeisdrilled with air, then the rig is changed over to drilling mud. Among the problems
associated with drilling with air, amajor limitation is the chance of encountering water.

Asthe drilling proceeds, additional casings of concentrically smaller diameter are lowered into the well
and cemented in place until the final depth (target zone) is reached. During the drilling process, the drill
string must be pulled from the well periodically to change the drill bit, replace drill pipe joints, take a
drill-stem test (DST), remove core samples, run electrical logs in the wellbore, and install casing in the
wellbore. Core samples are analyzed to determine the type of rocks penetrated and their porosity,
permeability, chemical properties, and hydrocarbon content.

Drilling operations continue 24 hours aday and 7 days aweek. The crews usually work three 8-hour
shifts or two 12-hour shiftsaday. The greatest amount of human, vehicular, and equipment activity and
accompanying noise, etc., occurs during construction and drilling activities. Traffic is generated by
trucks hauling equipment and water, service companies delivering supplies and equipment and
performing specialized work on the drill rig, drilling crew shift changes, well treatment, and testing
equipment, etc.

Upon completion of the drilling, the well is“logged” with down-hole petrophysical instruments and
tested to obtain information about the rock formation and production of fluids.

At the completion of drilling, the well is evaluated to determine if hydrocarbons can be commercially
produced. Although a DST may have been conducted in aprior zone, a DST may be conducted at this
time to measure directly the fluid content (water, oil, or gas) of formation and the amount of flow, as
well as any shut-in pressure of thewell. The well islogged by measuring the electric resistivity that
provides information as to the porosity of the rock, the kind of fluids present, and fluid saturation level
of therocks. These physical characteristics of the rock formations and associated fluids are measured
and recorded. If it isdetermined, based on the tests, that the well can be devel oped economically for
production, the well isreadied for production and connected to a gathering system (see Field
Development and Production).

Directional Drilling

Although limited in use, directional drilling may be used where the drill site cannot be placed directly
over the reservoir, as might be the case where ariver or mountain is involved, where no surface
occupancy is permitted on the leasehold, or where land use restrictions require centrally located drill
sites.

RMPA/EIS for Federa Fluid Minerals Leasing Appendix B-I
and Development in Sierra and Otero Counties October 2000

B-I-15



There are limits both to (1) the degree that the wellbore can be deviated from the vertical and (2) the
horizontal distance the well can be drilled from the well site to the target zone. The limit of horizontal
distance also is affected by depth of the target zone, characteristics of the rock formation to be
penetrated, and the additional costs of directional drilling. These factors all are considered before
applying this technology.

If oil or gasisnot discovered in commercial quantities, the well is considered dry. The operator must
comply with BLM procedures for plugging and abandoning a dry hole and reclaiming the well site and
possibly associated access roads.

FIELD DEVELOPMENT

The completion of awildcat well as acommercial producer marks the potential beginning of the

development of an oil and/or gas field.

Field Development Plans

A field development plan consists of a coordinated collection of site-specific drilling and surface use
plans for individual wells with associated roads and flowlines. The lessee/operator may submit the plan
when sufficient information is available to project a reasonably foreseeable development of the field.
Sufficient information may not be available until one or more confirmation wells have been drilled to
delineate the characteristics of the reservoir. The limits of afield located on a structural trap can be
determined more easily than a stratigraphic field based on the information obtained from drilled wells
and geophysical data. The proposed field development is subject to environmental analysis prior to
approval or reection of the APD.

The surface plan includes information on existing roads, the proposed location of the access roads, the
proposed well or wells, flowlines, tank battery, and any camps, if required; the proposed location and
type of water supply; the proposed waste disposal methods; plans for reclamation of the surface; and
other information deemed necessary.

The subsurface information required to be submitted includes (1) occurrence and anticipated depths of
fresh water aquifers, (2) expected depths of possible oil or gas productive zones above or below the
zone aready discovered, (3) other mineral-bearing formations, (4) the potential for entering highly
permeable formations in which the drilling mud might be lost, (5) the anticipated pressuresin the
formations to be drilled, and (6) the potential for encountering other geologic conditions that could
cause drilling problems. Thisinformation is obtained to determine whether the proposed drilling
program is adequate, and to ensure the drilling mud, pressure control, casing, cementing, testing, well
logging, and completion programs adequately protect the surface and subsurface environments, protect
other subsurface resources, and provide safe working conditions.
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Well-Spacing Patter n

Before development of an oil and gas field begins, awell-spacing pattern is established to allot a

spacing unit for each well that will be drilled in the discovery area. The spacing pattern for drilling wells
is set by the government. Oil well spacing patternsin the United States range from 2.5 acres per well

to 640 acres per well. Spacing units established for oil production are usually closer than gas well
gpacings and are generally in multiples of 40 acres (40, 80, 160, 320, 640 acres per well). Gas well-
spacing patterns in the United States range from 40 to 1,440 acres per well. Most spacing patterns
established at the present time for production of gas are 160, 320, or 640 acres per well.

The well-spacing pattern established for an oil and gasfield is the primary factor that determines the
amount and intensity of human presence and associated activity during the development and operation
of thefield. Also, it affects the amount of surface disturbance and land area required to accommodate
surface facilities. For example, if the well-spacing pattern is larger, the intensity and concentration of
human activity will be lower and less overall surface disturbance will occur.

Unitization

In areas involving Federal lands, a unit consolidation of leases may be formed pursuant to 43 CFR
Subpart 3180 through Subpart 3186. The boundaries of the area enclosed within a unit are determined
by available geologic data.

A unit agreement provides for (1) development and operation of the field as asingle, consolidated unit
without regard to separate |ease ownership; (2) the alocation of costs and benefits according to terms
of the agreement; and (3) a single unit operator. Exploratory units aso are formed to share the cost of
(1) geologic and geophysical evaluation and (2) drilling exploratory wells to test geologic structures.
Unit agreements involving Federal |eases require BLM approval.

L eases that are committed to a producing unit are considered producing leases and will not terminate as
long as production continues within the unit. Asthe limits of the productive area are defined by
additional drilling, some leases may be dropped from the unit, others may join. If aFederal leaseis
dropped from a unit, the term of the lease may be extended for a period of two years if less than two
years remain in the primary term of the lease.

Field development under an undivided unit agreement reduces the surface use requirements because all
wells within the unit boundaries are operated as though they are located on a single lease. Development
and operations of the field are planned and conducted by a single unit operator and, therefore,
duplication of field processing equipment and facilities is minimized.
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Drilling Procedures

The drilling of development wellsis basically the same as the drilling of awildcat well. Roads and other
facilities are planned and constructed for long-term use.

Surface Use Requirements

Surface uses associated with oil and gas field development wells include access roads, well sites,
flowlines, compressor facilities, storage tank batteries, and facilities to separate oil, gas, and water. In
remote locations, worker camps may be required. Access roads are planned, located, and constructed
for long-term use as opposed to roads built for short-term use to drill wildcat wells.

Surface Use and Construction Standards

The minimum standards for design, construction, and oil and gas operations are set forth in the Surface
Operating Standards for Oil and Gas Exploration and Development “Gold Book.” The Gold Book
prescribes the minimum operating standards for oil and gas operations on Federal lands. The objective
of the standards is to minimize surface disturbance and effects on other resources, and retain the
reclamation potential of the disturbed area. In addition, the Las Cruces Field Office of BLM

devel oped best management practices to be implemented as part of fluid minerals projects on public
land within the Planning Area (see Appendix A-111). Also, site-specific construction and design
standards and mitigation measures may be required depending on the proposed activities and
conditions encountered at the construction site.

The locations for well sites, tank batteries, reserve pits, pumping stations, roads, and pipelines are
selected to minimize, to the extent practical, the long-term impacts on other resources and disruption of
other land uses. Ideal locations for oil and gas activities are seldom available and avoidance of damage
to surface resourcesis not always possible. Well sites must be located to take advantage of the
geologic target sought. Pipelines, because of their linear nature, cannot always be located to avoid al
areas exhibiting environmental sensitivity to impacts. Avoidance of construction on steep topography
and unstable soils; near streams and other open water areas; on cultural resource sites; and in
threatened, endangered, or sensitive species habitats is attempted; however, it is not possible or
practical to avoid all situations. Therefore, specia construction techniques and operating practices may
need to be employed to minimize the impacts.
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Oil Field Production Development

Production operations in an oil field begin soon after the discovery well is completed. Portable and
temporary facilities may be located on the drill pad are used to initiate the production of oil from the
reservoir. Asfurther drilling proceeds and reservoir limits are established, permanent production
facilities are designed and installed at centralized locations. The type, size, and number of the facilities
are determined by the number of producing wells, expected production rates, volumes of gas and water
expected to be produced with the oil, the number of separate leases involved, and whether or not the
field is being developed on a unitized or individual lease basis. Development of production on alease
basis requires handling and processing facilities be installed on or near each lease/well.

Gas Field Production Development

Production operations in a gas field begin when a pipeline to a market outlet is constructed. Market
pipelines are not economical unless sufficient gas reserves have been proven to exist by drilling
operations. Gas wells are often shut-in after completion for periods of several months or years until a
pipeline connection becomes available and economical. Asgasis transported by pipeline rather than
truck, field development includes installation of gathering pipelines, compressor stations, and potential
gas plants prior to the transfer to the market pipeline.

Rate of Development

The rate at which development wells are drilled in anewly discovered field depends upon (1) the
probability of profitable production, (2) whether the field is developed on alease basis or unitized basis,
(3) the availability of drilling equipment, (4) protective drilling requirements, (5) the degree to which
limits of the field are known, (6) operator business practices, (7) availability of investment money to
fund development, and (8) market conditions (price of commodity).

A significant factor when determining how fast field development is undertaken is indicated production
potential. If large productive capacity and substantial reserves are indicated, development drilling
proceeds at arapid pace. If thereisaquestion asto whether indicated reserves are sufficient and
economic to warrant additional wells, the development drilling occurs at a slower pace. An evaluation
period to observe production performance may follow between the drilling of each well.

Development on an individual lease basis proceeds more rapidly than development in a unitized area.
When development drilling is undertaken on alease basis, each lessee drills his own well(s) to obtain
production from the field. This creates a competitive situation where the first wells drilled potentially
produce the greatest share of oil and/or gas from the reservoir and quickest and greatest return on
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investment. When unitized, all owners within the “ participating area’ sharein awell’s production
regardless of whose lease the well islocated on. The development of areservoir then can proceed in
an orderly manner and pace.

Protective Drilling

Drilling of awell to prevent drainage of petroleum to a producing well on an adjoining leaseisa
common goal of both the lessor and lessee. Preventive drilling may be required in fields that contain a
mixture of Federal land and patented or fee land. The terms of Federal leases require drilling a
protective well on the leased tract if an “offset” well islocated on adjacent non-Federal land or on
Federal land leased at alower royalty rate. An*“offset” well isawell drilled at the next location in
accordance with the established spacing rule to prevent (or protect) the drainage of oil and gasto an
adjoining tract where awell isbeing drilled or is aready producing.

Pool Discoveries

Discovery of a“new pay zone” within an existing field isa*“pool” discovery, as distinguished from a
new field discovery. A pool discovery may result in the drilling of additional wells—often on the same
well pads as currently producing wells, or often sharing the same boreholes or separated only by afew
feet. Currently producing wells also may be drilled deeper to the new pay zone. Each new pay zone
devel oped requires additional flowlines, storage, and treatment facilitiesif the fluids from the various
pools are to be kept separate. Some fields contain as many as seven or more pay zones all sharing a
geologic structure that created the conditions for the accumulation of oil and gas.

PRODUCTION

Production is a combination of operations that includes (1) bringing the fluids (oil, gas, and water) to the
surface; (2) maintaining and/or enhancing the productive capacity of the wells; (3) treating and
separating the fluids; (4) purifying, testing, measuring, and otherwise preparing the fluids for market;

(5) disposing of produced water; and (6) transporting oil and gas to market.

Production of oil and gas from asingle well usualy isinitiated as soon as drilling and completion
operations are completed and the well is developed for production. In the meantime, other wells may

be in production, being drilled, or exist only in the field development plans. It may take afew months to
severa years before afield isfully developed. Therefore, field development activities and those
activities normally associated with oil and gas production occur simultaneously during the early life of a
field. Drilling of new wellsis undertaken periodically throughout the life of a producing field to increase
or maintain production from the reservaoir.
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Well Completions

After awell has been drilled and evaluated for its economic worth and profit, work to set the casing

and prepare the well for completion and production begins. The decision to complete an individual well
for production is based on the type of oil or gas accumulations involved, the expected future
development that may be undertaken during the life of the well, and the economic circumstances at the
time that the work is done. Completion equipment and the methods employed vary.

Well completion involves installation of steel casing (production casing) between the surface casing (or
last drilling casing) and the oil and gas producing zone. The steel casing then is cemented to provide
wellbore stability and protect specific zones (i.e., fresh water aquifers). The casing is perforated at the
“pay zone,” which then may be “stimulated” or “treated” to increase productivity.

The drilling rig and most of the support equipment are moved from the well site after the production
string or casing is cemented. Small diameter “production” tubing is then placed inside the casing down
to the producing zone. The tubing is connected to the surface equipment and transports the oil and gas
from the bottom of the well to the surface. If the pressure is sufficient to raise a column of oil or gasto
the surface, the well is completed as aflowing well. When pressure is not sufficient, a pumping system
isinstalled. Typicaly, oil wells require apumping unit. After the well is completed, the well can be
tested for a period of days or months before another well isdrilled.

Temporary storage tanks normally are used to hold the produced oil during testing. A “separator” is
required to separate the gas from the oil or from produced water. Typically, awell isshut in until itis
connected unless the oil well is associated with small amounts of gas uneconomical for hook up and
sales. In that case, the gas separated from the oil may be burned off, or flared, as waste until a pipeline
connection is available. Temporary flaring is conducted in accordance with NTL-4A, Beneficial Use,
for testing purposes. If water is produced with the oil, a“treater” is needed to separate emulsified oil
and water.

Well Completion Report

A “Well Completion or Recompletion Report and Log” must be filed with the BLM within 30 days

after completion of awell for production. The completion report reflects the mechanical and physical
condition of the well. Geologic information and, when applicable, information on the completed interval
and production isrequired. Operators must notify the BLM no later than the fifth business day after a
well begins production. The information in these reports may be withheld from the public if the
operator requests that it be held as proprietary information.
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Well Stimulation

“Well stimulation” is employed to enlarge channels or create new onesin the producing formation rock
to enhance oil and gas production. Because oil isusually contained in the pores or fracturesin a
reservoir formation, enlarging or creating new channels allows the oil or gas to move more freely to a
wellbore. A well may be restimulated several times during its lifetime to maintain or increase
production. There is ashort-term increase in activity at the well site during this process. Generally no
new surface disturbance is required to perform these operations. Two basic well stimulation methods
are commonly used—treatment and hydraulic fracturing.

Acid treatment dissolves rock with weak hydrochloric acid, thereby enlarging existing channels and
opening new ones for oil or gasto flow to the wellbore. Reservoir rocks most commonly acidized are
limestone (calcium carbonate) and dolomite, which exhibit low permeability. Well servicing rigs are
used to prepare both new and old wells for acid treatment.

Hydraulic fracturing is used to create or enlarge cracks in sandstone reservoirs in the same manner as
acid treatment is used in limestone or dolomite reservoirs. Hydraulic pressure is applied against the
formation by pumping fluid, and proponts sand under high pressure, into the well. This pressure splits
and cracks the rocks while keeping the fractures open to improve the productivity of the well, or
increase the rate fluids that can be injected into disposal wells. Most well pads are of sufficient size to
accommodate the trucks and other equipment needed to complete a“frac” job; however, a second pad
and additional surface disturbance may be required for safety considerations and to accommodate the
large amount of equipment needed to perform special “ massive fracture” jobs.

Oil Wells - Wellhead Facilities

The “wellhead” is the equipment installed to maintain control of the well at the surface and to prevent
well fluids from “blowing” or “leaking” at the surface. The pressures encountered in the well determine
the type of wellhead equipment needed. This varies from a simple assembly to support the weight of
the production tubing in the well to a high-pressure wellhead to control reservoir pressures.

Flowing Wells

Surface equipment at the head of aflowing well islimited to a series of valves, or a“Christmas tree,”
and possibly afenced area ranging from 15 feet by 15 feet (5 meters by 5 meters) to 50 feet by 50 feet
(15 meters by 15 meters) around the wellhead (Figure B-4). A service area a'so may contain a small
(1 foot by 2 feet by 3 feet) gas-powered chemical pump and “guy line” anchors for servicing units
brought in for well repairs. Chemical pumps used to inject emulsion breakers, corrosion inhibitors, or
paraffin solvents into the well or flowline may be present.

RMPA/EIS for Federa Fluid Minerals Leasing Appendix B-I
and Development in Sierra and Otero Counties October 2000

B-1-22



Tl
3 <
v - FD—.— .n_Hu H n_ _ ____“ ___“ i ___ ] Dk
T =0 o i mr i u__u__ _,__._.q
U_ R T MK ! * ___, E
S. E A G Als _—. __ H-..-..........n.......”.... ...........
2 - &= | i
D b “ .__._ .m_._” ; e Eomielt
oh A
o

v

y y
(11
3 .
= Mmﬁw_nuum.”_"ﬂ.ln...ﬂcl
A. W -_..n. ._HA_”_._..._. il .....H...u._..._....-_
= > 2 ~ - ; m”m.ﬂwﬂm_wquﬂ _".ﬂ%ﬂ._-__"_____
=\t ) . ol | | et Rl S e
- 3 3 w = mmﬁ?.”% ..m,.ﬁﬂ.__________“::_:_E_____.._-_
= . = 3 naﬂnﬂmuﬂ..—al_________:___.________ .
Fy) .E G . _m_- ____________ _m__ _H_? ..__H___
n x £ = O _:_____ _::__:_T = ”____
w T e by _:__"____..:5... § Ak
(7 p] .H ! . _ _._ || 5] . ol : __
o - m - __:___________ S "...,H..... R F
L o o - H ________________“—_____ m b ___
. e Lz = ,_,______________,_______.__..”_T.._. A
k -!r’ _ﬂ_“__G_HT_-_“_"___...........M..“.. _ __“"_
i _1____m_“_-__.____"__ : ”_.n_.... "....__ ._._
20, i1 & THHNN S LW o [
e :_____ __.m____m_m_... s - I H
...... _______ m_:_.‘_.__._:_.. T o 1 __ _u_
. H i
- .“.. ..._".___ ___
ﬁ | 1] ] ___ “__
e} ____“__"_P _____ . ! _“_
= a ___:_“_":“____ AT it
e - z __u_ﬂ____d___________._.m__. 3 pagam H
= O = r Ry T b 1] e Lty
- - X - o020 s ') L TR RIS T RN
) o Pt Tkl g ok - _-_”U__l __ _ __ _ __ .“. | F-o- = _ __
> 3 LTS 20 SRR ___ﬂ____“____“c____ T
a & || B2 50, ..,..a:w.a._.___.___zz_mz___..”..___._ Pl !
= w.-..ﬁm..aﬂ.nn??ﬂhﬂ.a., “________u_:_. {HH SR Al 4
a O ﬂ.iﬂnun-ﬂﬂﬂ-ﬂ.#ﬂ.n.ﬂu __“___L___:_________ o ;H ........ 11 N
& LLJ -W%U-Qﬂﬂ.a-ﬂnﬂﬂ L ___________,__:______..”- T e ¥ il
[ o __ﬂ_.l._..__...- _ﬂ_-..n__. | ______ﬂ__ _.____... -t v i ||
- _n...l..u...r 'a [ __”_.._..ﬂ.._n__ ] 1 Ly 1N | st | T H
.a_.nwuu-ﬂ...__unu-.@ e Ve D ______._,_:___________”.... i T Lty
- .%.m.,uﬂ_..ﬂl. AL L d_____:_:_______ i f M
,rn.n__+ m.ﬂ..m_nnu__n...___.ﬂ___m_ HUM . __________“_"__“_"_______ ¥ G & _"
- SR 2 . o . | __ | __ [ m_ _ __ __.. = _
A4 B .n-n“__ulﬂ_ a%r.l .g.l _ ____ ____ __ _ ____ ; 1....... 2 g |
nf ovpa? “EIRR .__..U..- ) ____________—__“______ - ...."....”..... ..... . _;_
- ?:rarr._.______._______&_________ TR .u.. H
J___________“_________ K )
i -u____“__ . e T E e b __“

ml_lmw

T :
ypical Flowing Wel
|

C -
comer Strings
nted In the hol
e



Artificial Lifts (Pumping)

When awell is completed, the natural reservoir pressure may drive the fluid to the surface. At some
time during the life of awell, the pressure is depleted and some form of artificial lift may be used to raise
the fluid to the surface. The most common methods of artificial lift are sucker rod pumps, centrifugal
pumps, hydraulic pumps, and gas|lift. All of the pump systems require some type of surface equipment
and apower system. All power systems generate noise; however, this ranges from almost none for
electric motors to high noise levels for single cylinder gas engines.

Sucker Rod Pumps

The pumping unit is the most visible and recognizabl e piece of equipment within oil fields. Pumping
unitsvary in size from 4 feet (1.2 meters) to more than 25 feet (7.6 meters) in height depending on
depth of well. The principle of the sucker rod pump is the same as that of the common hand pump

used to lift water. A series of rods and a valve move up and down through a “stuffing box” in the well
to bring the ail to the surface. The stuffing box is regularly maintained to prevent oil leaks from the
wellhead. Failed packing in stuffing boxesisacommon cause of oil spills. Therod is connected to a
reciprocating pumping unit or “pump jack.” Surface pumping units are usually powered by electric
motors; however, internal combustion engines are used when electric power isnot available. Single-
cylinder engines operate at very high noise levels, whereas multi-cylinder engines operate at lower noise
levels and electric motors at avery low noise level.

Centrifugal Pumps

Centrifugal submersible well pumps consist of a stack of 25 to 300 electric-powered small pumps
located inside the well casing. Centrifugal pumps require little equipment above the ground and
generate no noise at the surface. Surface equipment requirements include a switch or control cabinet,
the wellhead, a spool for the cable used to transmit electricity to the pumps, and an electric power line.

Hydraulic Pumps

The pumping unit of a hydraulic system islocated inside the well and is powered by oil under high
pressure. The equipment required on the surface includes a storage tank for the power oil, a pump to
pressurize the oil, an electric motor or internal combustion engine to power the oil pump, power oil
regulating valves and pressure gauges, hydraulic pump, and the oil wells. The total surface area used
for thistype of facility may be greater than for other pumping systemsif a centralized power system and
additional oil pressure lines are used to carry the power oil from the pump to the wellheads. The noise
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level created at the wellhead depends on whether an electric motor or internal combustion engineis
used to power the oil pump.

Gas Lift

Gas lift is commonly used where low-cost, high-pressure natural gasis available and where pressurein
the petroleum reservoir is sufficient to force the petroleum part of the way up the well. In this system,
natural gas under pressure isinjected into the well casing. The gas forces the fluids up the production
tubing to the surface. The gas pressure maintained inside the casing creates aflowing well. The surface
equipment used for gas lift includes a gas compressor, oil storage tank, and separator. The system is
quiet if the compressor is powered by an electric motor and little physical spaceisrequired at the
wellhead.

GasWsells

Most gas wells produce by normal flow and, in most cases, do not require pumping. Surface use at a
flowing gas well usually islimited to a 20-foot by 20-foot (6-meter by 6-meter) area. Formation water
may enter agas well and choke off the gasflow. A pump thenisinstalled to pump off the column of
water. Some gas wells may require periodic to amost continual water pumping. Thetypical gas

wellhead facilities are similar to those of aflowing oil well, consisting of arelatively unobtrusive wellhead
“Christmastree” (see Figure B-4).

Qil Field Gathering Systems

Crude ail istransferred in small diameter pipelines called “flowlines’ from the wells to treatment facilities
and a central tank storage battery before it is transported from the lease. The flowlines may be
constructed with 3- or 4-inch-diameter steel pipes, but plastic pipe is more commonly used.

Flowlines may be placed on the surface of the ground or they may be buried. If buried, the installation
of flowlinesis similar to small-scale pipeline construction.

Generaly, alevel bed is constructed to provide for vehicle access, trenching, and burial of the flowline.
Flowlines often are installed in, or adjacent to, a roadbed to reduce surface disturbance and facilitate its
installation.

After the ail is gathered from the field and is treated, measured, and tested, it is transported from the
lease by pipeline or trucked to market.
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Gas Fidld Gathering Systems

Natural gas often is sold at the wellhead and transported directly off the lease. If processing and
conditioning are required to remove liquid hydrocarbons, and water, the gas may be transferred to a
central collection point and treating facility through flowlines prior to sale. Gas gathering systems may
include equipment for conditioning and upgrading the gas and compressing the gas so that it flows
through the pipelines and all systems have a controller, a measuring device, and recorder for the
production flow.

Large compressors are used to compress the gas. Pressures may range from 509 to 1,000 pounds per
square inch (psi). Large reciprocating compressors driven by gas engines are used, but centrifugal units
driven by gas turbines or electric motors also are used. Large compressor stations along the pipeline
often use natural gas from the pipeline for fuel. Storage and maintenance facilities for the gasfield's
operations usually are located at the compressor station. Compressor stations are the largest and most
visible featuresin agasfield and are the center of most of the human activity.

Oil and Gas Separating, Treating, and Storage Facilities

Fluids produced from awell normally contain oil, gas, and water. The ail, gas, and water are separated
or treated before the oil is stored in the tank battery. The treating facilities may be located at the
wellhead, but in afully developed field, they are usually located at a central tank battery site. If enough
natural gasis produced with the oil to warrant separation, it will be separated from the fluids,
compressed, and transported by pipeline directly to market.

Enough “casinghead gasoline” or “drip gas’ may be produced in the field to make it economical to
processit for marketing. Inthat case, a“gasoline” plant may be built in the areato remove natural
gasoline, butane, and propane. Some of the residue gas may be used to fuel gas compressors, pump
engines, and heat the separating and treating vessels. The remainder of the gas is marketed.

The oil and water produced from awell are usualy in the form of an emulsion. Water is separated and
removed after the gasisremoved. The type of treatment facilities used depends on the amount of
emulsification. If emulsification is high, chemical and/or heat treatment is used to separate the oil and
water. Heat isapplied in afacility called a*“heater-treater,” which breaks the oil in water emulsification.
The heat is supplemented in most cases by chemical emulsion breakers. The oil and water, when not
highly emulsified, may be separated by gravity in atall settling tank called a“gun barrel.” Conducting
equipment such as separators, heaters, dehydrators, and compressors may be located at the wellhead
where the oil and gasfirst reach the surface or at the tank batteries and/or gas compressor stationsin

the field.
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After the oil and water are separated, the oil is piped to storage tanks (tank batteries). The tank
batteries are usually located on, or in the vicinity of, the lease. Tank batteries usually contain at |east
two tanks. The number and size of tanks and other equipment vary with the rate of petroleum
production from the field. Tank battery sites may occupy from 1 to 5 acres depending on associated
facilities and number and size of tanks. Often, the well pad is used for setting the tank batteries;
however, if tank batteries are located off site, new construction may be needed.

Although natural gasis produced in varying quantities with the crude oil, in many fields the primary or
sole production is the natural gasitself. Field processing to upgrade the gas for transportation and
marketing consists of two primary treatments. Thefirst isto separate the natural gas from crude oil
and/or other liquid condensates including free water. In this process the gasis run through “ separators”
and/or a“heater” to separate the liquids from the gas. The gas then is run through a “dehydration unit”
to remove the remaining water vapor. The removal of the water vapor isimportant because in the
presence of natural gas or other hydrocarbonsit will form “hydrates’ that precipitate out and cause
blockage of pipelines. The treatment of the gasis done either at the wellhead or at a centralized field
facility located at the tank battery site or at a compressor plant. No gasis stored at these facilities, but
is entered directly into additional gathering or marketing pipeline after treatment.

Hydrogen sulfide (H,S) and carbon dioxide (CO,) are “associated gases’ commonly produced with the
natural gas. H,Sis extremely toxic, heavier than air, highly corrosive to unprotected metal, and will
cause eventual failure of the metal. Unless these gases are present in the very small quantities, they must
be removed from the natural gas. There are several processes used to remove “acid gases.” The most
common is the alkanolamine process in which the gasis absorbed in an alkanolamine solution.

Disposal of Produced Water

After water is separated from oil at the tank battery, it is disposed under BLM approval and
supervision. Although most produced waters are brackish to highly saline, some produced waters are
fresh enough for beneficia surface use.

Produced water from oil and gas operations is disposed of by subsurface injection, into lined or unlined
pits, or other methods acceptable to the BLM, in accordance with the requirements of Onshore Order
No. 7. Disposal of produced water by disposal/injection wells requires permit(s) from the primacy
State or U.S. Environmental Protection Agency (EPA). In New Mexico, the New Mexico Qil
Conservation Division has jurisdiction over water disposal. Approval of surface use by the surface-
management agency, if other than the BLM, also is required.

Advantages and disadvantages of the alternative water disposal systemsvary. Surface systems (lined
evaporation pits) may require an arealarger than the tank batteries. Because produced water seldom
issues from heater-treaters completely free from oil, oil skimmer pits are installed between the
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separating facilities and the evaporation pits. 1f a skimmer or evaporation pit is accidentally breached,
oil and/or produced water spills may occur. Evaporation pits do not work efficiently at high elevations
and cool temperatures.

When produced water is disposed underground, it is introduced into a subsurface horizon containing
water of equal or poorer quality. Also, it may be injected into the producing zone from which it
originated to stimulate oil production. Dry holes or depleted wells may be converted for produced-
water disposal. Occasionally new wellswill be drilled for this purpose. Well completion requirements
for an underground injection well typically are more stringent due to higher pressure requirements. An
injection pump is used to force the produced water into the disposal zone. Produced water is
prevented from migrating up or down from the injection zone and into other formations in disposal
wells.

Secondary and Enhanced Recovery of Oil

Qil, gas, and water typically are trapped within fine rock pores under high pressure in the oil reservair.
The well provides alow-pressure zone in the rock. Expansion of pressurized water and gasin solution
forces oil out of the rock poresinto the well and up to the surface. Thisisknown asthe“primary drive”
or “primary recovery.” Qil flowing out of the rock drains pressure from the formation, pressure in the
reservoir begins to slowly decline, primary drive diminishes, and the production rate falls. Oil cannot be
produced unless pressures within the reservoir are maintained or restored to cause displacement of the
oil being held in the rock and to driveit to the wellbore. Usually, only 15 to 20 percent of the ail is
recovered from areservoir during primary production. Asreservoir pressures continue to drop, gasin
the oil escapes, forming bubblesin the rock pores. Installation and implementation of a secondary and
enhanced recovery system significantly increase afield’s productivity and longevity. Many reservoirs
are developed for secondary and enhanced recovery early in the life of afield.

Secondary Recovery M ethods

Fluid injection is a secondary recovery operation in which a depleted reservoir is restored to production
by the injection of liquids or gases (from extraneous sources) into the wellbore. In essence, this
injection restores reservoir pressures and moves some of the formerly unrecoverable oil through the
reservoir to the well. Secondary recovery can double the total amount of oil produced from afield.
Fluids are forced into selected injection wellsto force the oil to production or recovery wells nearby.
Two of the more common fluid injection methods are waterflood and produced water disposal.

The installation of a secondary recovery system involves drilling of injection wells and new recovery
wells or conversion of production wells to injection wells. Fluid injection lines are installed and
additional water separation and storage facilities are constructed to implement the secondary recovery
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system. Secondary recovery resultsin a significant increase in the amount of water produced.
Additional land area is needed to accommodate water supply facilities, water storage and treating
facilities, water injection pumps, and waterlinesto wells. Drilling and construction and other human
activitiesintensify in the oil field during installation of afluid injection system. Water can be
appropriated from fresh water sources or be produced water from the formation.

Waterflood

The most commonly employed form of secondary recovery iswaterflooding. Water isinjected into the
reservoir under pressure to drive additional ail to the producing wells. On the average, a successful
waterflood doubles the amount of oil recovered from areservoir. In some fields, water for waterfloods
isinjected into depleted existing wells. In other cases, additional wells may need to be drilled for water
injection. Most waterfloods are difficult to operate on alease basis, so entire fields, if not already being
operated under a unitization agreement, usually are unitized before flooding. If unitization precedes a
waterflood, thereislittle or no duplication of secondary recovery facilities. However, additiona surface
areais used for the water supply facilities, water storage and treating facilities, water injection pumps,
and waterlinesto injection wells. If the injection well is a converted producing well, the waterline
replaces the producing flowline. If the injection well is aconverted dry hole or a new well drilled for the
waterflood, the water injection line is the only addition to the pipeline system and requires the same
amount of land as aflowline for aproducing well. Usually, after awaterflood project is established,
additional new water isnot needed. The produced water is reinjected.

Although not a secondary recovery process, produced water disposal is a common form of fluid
injection. Its primary purpose is simply to dispose of the produced water produced with crude oil. A
typical system is composed of collection centers in which produced water from several wellsis
gathered, a central treating plant in which corrosion-forming substances are removed, and a disposal
well. The produced water isinjected into the originating zone and used to pressurize and drive the oil
towards the borehole of a producing well.

Gas Injection

Gasinjection is a secondary recovery technique that is generally used only in oil and gas reservoirs that
have an existing gas cap. Natural gasisinjected under pressure to restore and maintain reservoir
pressures to displace and move oil to the producing wells.
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Enhanced Recovery Methods (Tertiary Recovery)

Enhanced recovery methods increase the amount of oil produced and recovered from an oil reservoir
beyond that obtained from primary and secondary methods. Enhanced oil recovery techniques employ
chemicals, water, gases, and heat either singly or in combination, to reduce the factors that inhibit oil
recovery. Considerable technical and financial risk isinvolved because of the large investment in
equipment and the unknown factors or characteristics of the oil reservoir that may affect the success of
an enhanced recovery method. There are three broad categories of enhanced recovery methods
currently used, namely (1) thermal enhancement, which primarily involves injecting high-pressure steam
into the oil reservoir to reduce oil viscosity and increase its ability to flow; (2) miscible flood, in which
propane, butane, natural gas, CO,, or other gases are injected into the reservoir to dissolve and
displace the ail; and (3) chemical enhancement, which includes injecting polymers to thicken injected
waters to increase uniformity of oil displacement in the reservoir or injecting detergents (* surfactants’)
that essentially “wash” the oil from the reservoir rocks.

As with secondary recovery systems, additional land surface is required to accommodate the injection

and oil recovery systems. Thisincludes additional wells, injection lines and flowlines, roads, storage
and treatment facilities, pumps, and injection equipment.

Transportation Pipelines

A transportation pipeline is commonly used to transport natural gas and oil to market or refineries. In
most cases, ail istransported to the refinery via pipeline, although trucks may be used to transport oil
from isolated fields or new fields to pipeline terminals or the refinery.

The oil and/or gas is moved through the pipeline by pumps. Pump stations are located either at
gathering stations or trunkline stations or a combination of both. A gathering station can be located in
or near afield and receives the product through a pipeline gathering system or from tank trucks from
the operators’ tanks. From the gathering station, product is relayed to atrunkline station, which is
located on the main pipeline, or trunkline. The trunkline station relays the product for processing or
shipping terminals. To maintain pressure, booster pumps are spaced along the trunkline. Tank
batteries located along the line can receive and temporarily store the product before it continues.

Months and sometimes years of engineering studies and surveys of potential gas reservoirs and markets
precede the final decision to build a pipeline.

Construction of alarge transportation pipeline may involve as many as 250 to 300 workersin a normal
operation and up to 500 workersin avery large operation. The amount of construction equipment
needed depends on the variety and difficulty of terrain. Stream crossings, marshes, heavily timbered
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forests, steep slopes, or rocky ground can require different types of equipment and construction
practices. Crews of 250 to 300 workers can move at arate of 3 miles a day with a distance of
sometimes 10 or 15 miles separating the beginning of the work crew from the end.

In practice, astrip of land from 50 to 75 feet (15 to 23 meters) wideis cleared depending on the size of
the pipe and type of terrain. The clearing crews open fences and build gates, cattle guards, and

bridges. Salable timber cut by clearing crews is stacked; therest is cut and disposed. A roadway
capable of supporting vehicle accessis graded and completed adjacent to the pipeline. The cleared
area needs to be wide enough for the pipeline trench, the largest side-boom tractor, and transportation
of pipe and equipment. In rocky terrain, a machine equipped with aripper that extends several feet into
the ground often is used to loosen rocks for removal before the ditching operation begins.

A ditch is made by loose-dirt ditching machines or by wagon drills suspended from side-boom tractors.
Dynamite blasting is used for very hard rock surfaces. Pipe istransported to the ditching sites where
the pipeis coated, double jointed, welded, and lowered into the ditch. The pipe must be buried deep
enough to ensure that it does not interfere with normal surface uses. The U.S. Department of
Transportation requires a minimum of 36 inches (approximately 1 meter) of cover. Thetrenchis
backfilled and compacted; the cleared areais contoured, waterbarred, and revegetated; and the
pipeline route is marked.

Well Servicing and Oil and Gas Field M aintenance

Producing wellsin active oil and gas fields periodically require repair and workover operations.
Operationsinvolving no new surface disturbance to redrill, deepen, and plug-back require prior
approval of the authorized officer of the BLM. No prior approval or subsequent report is required for
well clean-out work, routine well maintenance, bottom hole pressure survey, or for repair, replacement,
or modification of surface production equipment provided no additiona surface disturbance is involved.

When prior approval isrequired, the operator must submit a Sundry Notice or APD as applicable. A
detailed written statement of the plan of work must be provided to the authorized officer with the
appropriate form. When additional surface disturbance will occur, a description of any subsequent new
construction, reconstruction, or alteration of existing facilities, including roads, damsites, flowlines and
pipelines, tank batteries, or other production facilities on any lease, must be submitted to the authorized
officer for environmental reviews and approvals. Emergency repairs may be conducted without prior
approval provided the authorized officer is notified promptly.

Servicing of individual wellsto improve or maintain oil and gas production is an activity that extends
throughout the life of the field. Thiswork usually is performed with the use of awell- servicing unit or
self-propelled workover rig, which is similar to a scaled-down drilling rig although they are commonly
truck-mounted. Both the workover rig and well-servicing unit carry hoisting machinery that is used to
pull sucker rods and tubing from the wellbore. The most common well-servicing operations include
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cleaning out the well, changing pumps, repairing rod string and tubing, changing the producing and re-
establishing oil-producing intervals, installing artificial lift, and repairing casing and other downhole
equipment. Thereis an intense, but short-term, increase in human and motorized activity at the well site
during servicing.

Construction, reconstruction, and normal maintenance work continue throughout the life of the field.
Flowlines, pipelines, pumping units and other oil and gas field equipment, no longer functional because
of corrosion, metal fatigue, wear, or because it has become outdated and inefficient, is replaced,
upgraded, or abandoned and removed. Major and minor maintenance activities are anormal part of

the operations during the life of the oil and gasfield.

Pollution Control

All spills or leakages of oil, gas, produced water, toxic liquids or waste materials, blowouts, fires,
personal injuries, and fatalities must be reported by the operator to the BLM and the surface-
management agency, if other than the BLM. The BLM requires immediate reporting of all major
undesirable events (more than 100 barrels of fluid/500 thousand cubic feet of gas released or fatalities
involved). A spill prevention, control, and countermeasure (SPCC) plan is required only for wells that
have the potential to discharge into waters of the United States.

Firewalls/containment dikes must be constructed and maintained around all storage facilities/batteries.
The containment structure must have sufficient volume to contain, at a minimum, the entire content of the
largest tank within the facility/battery, unless more stringent site-specific protective requirements are
deemed necessary by the authorized officer.

| nspection and Enfor cement

The BLM has devel oped procedures to ensure regular inspections (at lease once ayear) on leaseholds
that are producing or expected to produce significant quantities of oil or gasin any year, or have a
history of noncompliance. Other factors such as health, safety, environmental concerns, and potential
conflict with other resources also determine inspection priority. Inspections of leasehold operations
ensure compliance with applicable laws, regulations, lease terms, Onshore Oil and Gas Orders, notices
to lessees, other written orders of the authorized officer, and the approved plans of operation.

ABANDONMENT

All abandonments, whether they involve one wildcat well, awell no longer productive, or an entire
leasehold, require the approval and acceptance of the abandonment of the individua well(s) by the
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BLM. An acceptable abandonment includes plugging the wellbore and reclaiming the land surface to a
stable and productive use.

Approval of Abandonment

Well abandonment operations may not commence without prior approval of a*“Sundry Notices and
Reports on Wells® by the authorized officer of the BLM. The Sundry Notice serves as the operator’s
Notice of Intent to Abandon (NIA). In the case of newly drilled dry holes, failures, and in emergency
situations, oral approval may be obtained from the authorized officer followed by written confirmation.
In such cases, the surface reclamation requirements will have been discussed with the operator and
stipulated in the approved APD. For older existing wells that do not have an approved SUPO, a
reclamation plan must be submitted with the NIA. Reclamation requirements are part of the approval
of the NIA. The operator must contact the BLM prior to plugging awell to allow for approva and
witnessing of the plugging operations.

Plugging of Wells

The purpose of plugging awell isto prevent fluid migration between zones within the wellbore, protect
aquifers of useable quality water, protect other minerals from damage, and assist in the reclamation of
the surface area. Well plugging requirements vary with the characteristics of the rock, geologic strata,
well design, and reclamation requirements. For wells no longer capable of production, all perforations
must be isolated so as not to allow fluid to migrate up hole or the surface or to allow migration
downward. The perforations may be isolated by (1) placing a cement plug across the perforations and
that extends 50 feet (15 meters) above and below the perforations, or (2) setting a cement retainer
(cement tool that acts like a plug except that cement can be pumped below the tool but no fluid can
pass above the tool) plus or minus 100 feet (30 meters) above the perforations and pumping a sufficient
volume of cement into the perforations, or (3) setting a bridge plug (atool similar to a cement retainer
except that no fluid can passin either direction) plus or minus 100 feet (30 meters) above the
perforations and placing 50 feet (15 meters) of cement on top of the bridge plug. The production
casing may be removed. If the casing is cut and removed, the casing stub (the top of the casing
remaining in the hole) must be plugged with a 100-foot cement plug to extent 50 feet (15 meters) inside
the casing stub and 50 feet (15 meters) outside the casing stub (open hole). If casing is not removed,
the surface casing shoe must be isolated by perforating the production casing near the surface casing
shoe. A cement retainer must be set plus or minus 100 feet (30 meters) above the perforations and a
sufficient volume of cement pumped below the retainer, through the perforations, and between the
outside of the production casing and the inside of the surface casing for a distance of 100 feet (30
meters). All cement plugs must have sufficient volume to fill 100 feet (30 meters) of hole plus an
additional volume of 10 percent per 1,000 feet of depth (a 100-foot plug at 5,000 feet would be
required to have an additional 50 feet [15 meters] of cement). At the surface, all annular spaces must
be plugged with at least 50 feet (15 meters) of cement.
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The operator’ s plan for plugging and abandonment is submitted with the NIA and is reviewed for
completeness and adequacy. Although the plugging of each well must be designed individually, the
minimum requirements are described below.

In open hole situations, cement plugs must extend at least 50 feet (15 meters) above and below zones
with fluid that has the potential to migrate, zones of lost circulation (this type of zone may require an
alternate method to isolate), and zones of potentially valuable minerals. Thick zones may be isolated
using 100-foot plugs across the top and bottom of the zone. In the absence of productive zones and
minerals, long sections of open hole may be plugged by placing plugs every 3,000 feet. In cased holes,
cement plugs must be placed opposite perforations and extend 50 feet (15 meters) above and below
except where limited by plug back depth (see Onshore Oil and Gas Order No. 2).

A permanent abandonment marker is required on all wells unlesswaived. This marker pipeisusualy 4
feet above the ground and embedded in cement at the borehole site. The pipeis capped and the well’s
identity and location permanently inscribed.

Dry wildcat and development wells normally are plugged before the drill rig is removed from the well
site. Thisalowsthedrill rig to plug the hole and avoid the necessity of bringing in other plugging
equipment.

Before alessee/operator abandons awell no longer capable of production, it must be shown that it is
no longer suitable for profitable operation. Wells are normally plugged when they are no longer
capable of production. However, if awell has potential for use in a secondary recovery program, it
may be allowed to stand idle. Truck-mounted equipment is used to plug former producing wells.

Surface Reclamation

A reclamation plan is a part of the SUPO. Reclamation may be required of any surface previously
disturbed that is not necessary for the continued well or other operations. When abandoning awell and
other facilities that do not have a previously approved reclamation plan, a plan must be submitted with
an NIA. Additional reclamation measures may be required based on the conditions existing at the time
of abandonment. Any additional reclamation requirements are made part of the conditions of approval
of the NIA. The general standards and guidelines for reclamation and abandonment of oil and gas
operations are set forth in the Surface Operating Standards for Oil and Gas Exploration and
Development “Gold Book.” Additional standards and requirements may be applied to accommodate
the site-specific and geographic conditions of the reclamation site (see Appendix A-I11).
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I nspection and Final Abandonment Approval

Final abandonment is not approved until the surface reclamation work required by the APD or NIA is
completed and the required reclamation is acceptable to the BLM or appropriate surface-management
agency or private surface owner. The operator must file a Subsequent Report of Abandonment
following the plugging of awell. A Final Abandonment Notice, which indicates that the siteis ready for
inspections, must be filed upon completion of reclamation.

Release of Bonds

A lease bond is terminated only if the well to be abandoned is the last or only well on the lease, and
there are no other outstanding liabilities (e.g., unpaid royalties, rents, penalties, etc.).
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APPENDIX B-11
STANDARD OPERATING PROCEDURES FOR EXPLORATION,
DEVELOPMENT, PRODUCTION, AND ABANDONMENT—
GEOTHERMAL

Geothermal energy is heat (thermal) derived from the earth (geo). In New Mexico, geothermal energy
isdefined asamineral. Thus, ageothermal developer must hold geothermal mineral rights for property
on which geothermal resources are being produced. Additionally, if that geothermal energy is conveyed
to the surface via groundwater, the devel oper also must have or acquire the appropriate water rights for
the use of the groundwater. Because the heat is considered the mineral, the right to use or consume the
groundwater is not conveyed with the lease in declared underground water basins. The State Engineer
of New Mexico certifies and licences the rights to beneficially use water in the declared underground
water basins of New Mexico.

Once alease for the mineral rights and the certificate and license to appropriate groundwater are
issued, the lessee or developer may enter the leasehold to conduct operations unless otherwise limited
by special stipulations. Similar to oil and gas exploration, geothermal exploration can include many
activities for which the lease or water right does not have to be obtained. However, just asin the oil
and gas industry, if alease position and water rights cannot be acquired, exploration expenditures
probably will not occur. An exploration permit is required for any exploration operations as defined in
43 CFR 3200.1.

The following discussion depicts what can be expected to occur, and is assumed will occur for the
purposes of this anaysis, when geothermal resources are discovered and development of aleaseis
undertaken. It also isassumed that the technology of geothermal exploration and development will not
change significantly during the life of this document. This section isan integral part of the assumptions
made in Chapters 2 and 4 of this document.

Successful exploration and devel opment generally progresses through four basic operational phases.
These include (1) preliminary exploratory investigation, (2) test drilling, (3) development/production,
and (4) abandonment, which are described below.

PRELIMINARY EXPLORATORY INVESTIGATIONS

Preliminary exploratory investigations can be conducted from either the air or the surface. A leaseis
not required to conduct these investigations for Federal geothermal resources; however, some surface
exploration methods such as seismic or shallow temperature surveys must be reviewed and approved
by the surface-management agency. Any of these investigations aso can be conducted after lease
acquisition.
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Airborne exploration can include gravity surveys, magnetotelluric surveys, seasat radar images, and
other remote sensing techniques. Surface exploration methods include geol ogic mapping, heat flow and
thermal conductivity surveys, resistivity and self-potential surveys, trace element geochemical and soil
surveys, and seismic surveys. Most of these investigations involve only casua use (e.g., with little or no
disturbance to the surface or resources) and no permits are required. Generally, the surveys are
conducted using existing roads and trails. However, investigators must comply with the rules and
regulations of the appropriate surface-management agency. The geothermal |ease does not grant an
exclusive right to conduct exploratory investigations. Exploratory activities may be conducted prior to
or after leasing lessee by or someone other than the lessee. These investigations may result in an
expression of interest to |ease specific aress.

An exploration permit is required for any exploration operation except under the following conditions as
defined in 3250.10 (b): on unleased land administered by a Federal agency other than the Bureau of
Land Management (BLM), for unleased geothermal resources underlying surface land that is managed
by another Federal agency, on privately owned land, or involving casual use activities (as defined in
3200.1 as activities that ordinarily lead to no significant disturbance of Federal land, resources, or
improvements). Exploration operations are defined in part as any activity relating to the search for
evidence of geothermal resources where the explorer is physically present on the land and the activities
may cause damage to those lands. Exploration operations do not include the direct testing of
geothermal resources or the production or utilization of geothermal resources. A developer must
comply with 43 CFR Subparts 3250 through 3256. To acquire a exploration permit, the devel oper
must follow the information required in 43 CFR 3251.

Many of the exploration methods used for geothermal exploration also are used for oil and gas
exploration and have been described in Appendix B-l. The temperature survey, however, is more
specific to geothermal exploration.

A temperature gradient survey, or heat flow survey, is conducted by drilling up to 30 small-diameter
wells. Typically these wells are drilled at a density of one well per township. The wells can be drilled
with mud, foam, or air rotary to depths between 250 to 450 feet (76 to 137 meters) deep. Thewells

are typicaly completed by placing polyvinyl chloride (PVC) casing into the wellbore and filling the
casing with water. Typically one well aday can be drilled and set. Once all wells are completed, the
temperature gradientsin the wells are measured. Upon completion of the survey, the casing is removed
and the well abandoned in accordance with State Engineer’ s Office regulations and the exploration
permit requirements. Additionally, well pads and roads are abandoned and reclaimed in accordance
with the exploration permit requirements. All reports and notices must comply with 43 CFR 3253 and
applicable portions of 43 CFR 3250 through 3256.
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TEST DRILLING

If the preliminary exploration program indicates high potential for geothermal resourcesin a specific
area, test drilling may be conducted. Because geothermal energy must be used at the well location, not
only must the geothermal potential be present, but its end use must be identified in order to justify
drilling the test well. Test wells provide subsurface data, locate potential productive zones, delineate
the reservoir limits, and aid in determining the properties of the reservoir and reservoir fluids. These
test wells are very similar to oil and gas exploratory drilling with the exception that a geothermal test
well is much shallower—1,000 feet (305 meters) at the deepest and typically 100 to 500 feet (30 to
152 meters).

While the test well isdrilled for the purposes of “testing” the geothermal prospect, itslocation usually is
selected with production in mind aswell. Because of the high temperature and corrosive nature of
geothermal fluids and the hard rocks found in geothermal environments, geothermal drilling is difficult
and expensive. Each well can cost up to $1 to 4 million. Drilling costs account for one-third to one-
half of the cost of a geothermal project (Utah Energy & Geoscience Institute, University of Utah,
website www.egi.utah.edu, 1999).

Test well drilling is authorized by a Federal oil and gas lease, but cannot be conducted unless an
operations plan and adrilling program are approved. Operations must be in compliance with all of 43
CFR Subpart 3260 et al. to drill and test geothermal resources. Additionally, the devel oper must
appropriate the groundwater in the declared underground water basins by submitting an Application to
Appropriate to the State Engineer.

Proposed construction and other operations that involve surface disturbance conducted under the terms
of alease must be approved by the appropriate surface-management agency before such activities are
mitigated. Regardless of the surface-management agency with jurisdiction over the proposed site, the
proposed drilling, development, and production operations a'so must be approved by the BLM.

An application for permit to drill (APD) must include (1) an operation plan (surface use program) and
(2) adrilling program. The detailed information that is required to be submitted under each
plan/program isidentified in 43 CFR 3261.12 and 3261.13, respectively. An onsite inspection of the
proposed well site, road location, and other areas of proposed surface use is conducted prior to
approval. The inspection team includes BLM representatives, the lessee or developer, principal drilling
and construction contractors, and other relevant parties. The purpose of the onsite inspection isto
identify problems and potential environmental impacts associated with the proposal and the methods for
mitigating those impacts. These may include making adjustments to the proposed well site and road
locations, identifying the construction methods to be employed, and identifying reclamation standards
for the lands after drilling.
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The surface-management agency is responsible for preparing the environmental documentation to
satisfy requirements of the National Environmental Policy Act and associated regulations, and may
provide mitigation measures as needed to protect surface resource values for APD approvals. The
BLM isresponsible for approval of the drilling program, protection of groundwater resources, and final
approval of the APD. When final approval is given by BLM, the devel oper may commence
construction and drilling operations.

Other proposals to occupy the surface that involve surface disturbance, but are not associated with
drilling awell, also must receive advance approval under the procedures described above.

Application to Appropriate

If the test well isto be drilled within the boundaries of a declared underground water basin, an
application to appropriate must be filed with the State Engineer in accordance with the “ Rules and
Regulations governing drilling of wells and appropriation and use of ground water in New Mexico.”
The application must state the annual amount of water to be appropriated and its intended use, as well
aswell location and construction and driller information. The application is reviewed to ensure the
water is available, the appropriation will not impair existing water rights or impact public welfare, and/or
meets water conservation requirements. Upon receipt of an acceptable application, the State Engineer
publishes, at the applicant’ s expense, a public notice in a newspaper of general circulation in the county
in which the well islocated at |east once aweek for three weeks. Protests can be filed with the State
Engineer’s office up to 10 days after the date of the last publication of the notice. All valid protests will
be heard by the State Engineer’ s Office and the application will be approved or denied. The applicant
can appeal the denial. Applications may be approved with conditions.

As soon as practicable after completing the well and the application of water to the intended use
pursuant to the permit, the developer must prepare and file a Final Inspection and Report to the State
Engineer’ s Office in accordance with the Rules and Regulations. Upon receipt of the Final Inspection
and Report together with the required attachments, the State Engineer will issue to the developer a
Certificate and License to Appropriate.

Sur face Requirements and Constr uction

The well site is selected on the basis of prior surface investigations, prospect location, end use
requirements, topography, accessibility, requirements of lease stipulations, and protection of surface
resources.

Rights-of-way are required for all facilities, power lines, and access roads that occupy Federal land
outside the lease. When athird party (someone other than the lessee/devel oper or the Federal
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government) constructs afacility or installation on or off the lease, aright-of-way also isrequired. The
right-of-way isissued by the surface-management agency. Upon approval of the APD, the
construction equipment may enter the leasehold. The types of construction equipment used include
dozers (track-mounted and rubber-tired), scrapers, and motor-graders.

In general, the surface requirements and construction of a geothermal well siteis similar to an oil and
gas well site with the exception that the site may be smaller given the depth of the geothermal well
relative to its oil and gas cousin. However, it is not uncommon for geothermal wells to have multiple-
well sites as spacing requirements are very different than that for oil and gas resource development.

Drilling Operations

Drilling activities usually begin within aweek after the well site and access road have been constructed.
Although geothermal well depth is much shallower than an oil and gas well, most of the operation is
very similar but scaled appropriately for the depth of the well.

A series of blowout preventer valves are attached to the well. The valves close down the well in the
event the drill bit penetrates rock formations exhibiting extreme pressure zones that could cause
unexpected changes in pressure and awell blowout. Special attention is given to the prevention of well
blowouts and most of the equipment used to support the actual drilling operationsis for controlling
excess pressure that may be encountered. Blowout prevention equipment is tested and inspected by
both the rig personnel and BLM. The drill rig crew must be trained in safety and blowout prevention.

All drilling activities and well completion operations would be conducted in accordance with the drilling
program and operations plan. The well would include strings of steel pipe (i.e., casing) to line the well
and prevent percolation of drilling mud or geothermal fluids into any geologic formation or freshwater
aquifers above the geothermal reservoir zone. Production wells would have perforated casing or open
hole completions in the geothermal reservoir zone to allow geothermal fluids to enter the well. The
geothermal injection well, if installed, would be drilled and completed with multiple telescoping strings of
stedl casing, each cemented in place. Shallow groundwater that could be encountered during well
drilling operations would be protected from commingling with deeper geothermal fluids through
implementation of an approved casing and cementing program. All drilling and casing programs must
be approved by the BLM as part of the APD’ s drilling program. Downhole production equipment

(such as pumps) would be used to bring the geothermal waters to the surface.

The sumps (equivalent to the reserve pit in the oil and gas well) are typically reclaimed after drilling.
Any portion of the well pad that is not used during production also isreclaimed. If thewell is
determined to be inadequate for the need, the well is abandoned and the well site reclaimed in
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accordance with 43 CFR Subpart 3263. All reports on the drilling operations must comply with 43
CFR Subpart 3264 and conditions of the APD approval.

DEVELOPMENT/PRODUCTION

Production well pads may be single-well or multiple-well pads depending on the resource availability
and needs. Each wellhead temperature and pressure is monitored during operation. The facility planis
approved by the BLM and must comply with 43 CFR 3270 through 3279. The facility must be
designed to operate safely and protect the environment.

Given the low temperature of the potential geothermal resources in the Planning Area, the potential end
uses may include but are not limited to space heating of greenhouses, direct water use or pool heating
for aquiculture, and drying in dairy production. Associated impacts depend on the traffic and size of the
facility. Greenhouses and aguiculture could rangein size of 1 to 30 acres. In general greenhouses
employ 8 to 10 persons per acre.

ABANDONMENT
If awell or facility is determined to be no longer adequate for the need, the well is abandoned and the

well site reclaimed in accordance with 43 CFR Subpart 3263. All other applicable requirements of 43
CFR 3200 et al. regarding reclamation and reporting also must be met.
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APPENDIX C

SUMMARY OF DECLARED AND UNDECLARED UNDERGROUND BASINS

Underground Aquifer Depth to Dominant
Basin Occurrence Water Well Yields Chemical Water Quality* Recharge Discharge Problems
Undeclared Bone Spring Crow Flats: <200 Bone Spring Sulfate Bone Spring Basin-fill: Basin-fill: Declining water
Basin Limestone; feet (61 meters); Limestone: Limestone: precipitation evaporation levelsin Crow
Basin-fill Upland areas: 350 to 3,620 Hardness: (flash floods); from alkali Flatsdueto
Alluvium >400 feet (122 gpm 885 mg/L (avg.); Bone Spring flats withdrawals;
meters); Low to moderate Limestone: possible water
Southwestern sdinity precipitation quality
section: >500 feet Basin-fill: where formations deterioration from
(152 meters) Hardness: are exposed at alkali flats dueto
353 to 2,500 surface withdrawals;
mg/L; Saline impotable water in
water; High basin-fill aquifer
Sulfate, Chloride,
and Nitrate levels
Rio Grande Santa Fe Group Santa Fe Group: Valley-fill: Sulfate, Valley-fill: Santa Fe: NA Valley-fill and
Basin (basin-fill); <500 feet (152 >300 gpm Chloride, Hardness: precipitation Basin-fill:
Valley-fill meters); Sodium >180 mg/L; TDS (flash floods), contamination with
(floodplain, Valley-fill: Bicarbonate, (average); Basin- percolation from nitrates, ammonia,
channel <30 feet (9 Calcium fill: perennial salinity, organic
deposits); meters) Magnesium Hardness: streams; Valley- compounds, and
Mountains Bicarbonate 120 to 180 mg/L; fill: petroleum
(igneous, Freshwater from precipitation, products
volcanic, 10 to 3,500 feet in movement from
sedimentary places; Saline Rio Grande
units) water very deep
and at edge of
aquifer
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APPENDIX C

SUMMARY OF DECLARED AND UNDECLARED UNDERGROUND BASINS

Underground Aquifer Depth to Dominant
Basin Occurrence Water Well Yields Chemical Water Quality* Recharge Discharge Problems
Lower Rio Santa Fe Group Santa Fe Group: Valley-fill Sodium Basin-fill: Santa Fe: NA Valley-fill and
Grande (Basin-fill); <500 feet (152 near Truth or Bicarbonate, Hardness: 120 to precipitation Basin-fill:
Valley-fill meters); Valley- Conseguence Sulfate, 180 mg/L; (flash floods), contamination with
(floodplain, fill: <30 feet (9 sand Caballo Calcium Freshwater from percolation from nitrates, ammonia,
channel meters); Small Reservoir: Magnesium 10 to 3,500 feet; perennial salinity, organic
deposits); areajust east of 100 to 300 Bicarbonate Saline water very streams; Valley- compounds, and
Mountains Caballo gpm deep and at fill: precipitation, petroleum
(igneous, Mountains: >500 edges; Valley-fill: movement from products
volcanic, feet (152 meters) Salinity: 681 Rio Grande
sedimentary mg/L TDS
units) (average);
Nitrates
Hot Springs Igneous, Valley-fill: NA Calcium Valley-fill: NA Valley-fill: Mixing of thermal
Basin volcanic, <10 feet (3 Magnesium Sulfate: 52 to 334 Rio Grande and nonthermal
sedimentary meters); Basin- Bicarbonate mg/L; waters
unitsin fill: <500 feet (152 Chloride: 90 to
mountains; meters); Extreme 470 mg/L
Santa Fe Group west side of
(basin-fill); Black
Valley-fill; Mountains: >500
Pennsylvanian feet (152 meters)
and Permian
Units
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APPENDIX C

SUMMARY OF DECLARED AND UNDECLARED UNDERGROUND BASINS

Underground Aquifer Depth to Dominant
Basin Occurrence Water Well Yields Chemical Water Quality* Recharge Discharge Problems
Las Animas Igneous, Valley-fill: NA Calcium Salinity: 0to 500 Santa Fe, Valley- Valley-fill: Construction of
Creek Basin volcanic, shallow water Magnesium mg/L (TDS) fill: precipitation downstream diversion ditches,
sedimentary table; Santa Fe Bicarbonate on drainage areas water wells, and Caballo
unitsin Group and movement to Dam have modified
mountains; Paleozoic Units: springs the hydrologic
Paleozoic Units; <500 feet (152 cycle; well
Santa Fe Group; meters); Western drawdown
Valley-fill side of
mountains: >500
feet (152 meters);
along Las
Animas Creek
drainage area: 2
to 355 feet (.61 to
108 meters)
Tularosa Basin-fill Alluvium: High on Sulfate, Basin-fill: Alluvium: NA Impotable, saline
Basin (bolson-fill); shallow water aluvial fans Chloride; Hardness: 300 precipitation and water due to
Alluvium on table; Basin-fill: just west of Small area near mg/L; Salinity: infiltration; evaporation of
mountain <500 feet (152 the WSMR: 500 to 1,000 mg/L | Basin-fill: saltsin the basin;
slopes; meters); Sacramento Sodium (TDS); East side floodwaters Freshwater only on
Sedimentary Mountains on Mountains: Bicarbonate of basin: Salinity: infiltrating from east and west
unitsin northern east and west 300 to 1,400 1,000 to 4,000 westward flowing sides of south part
section; sides of basin: gpm; central mg/L (TDS); streams; of basin
Mountains generally >500 part of basin Central basin: Sedimentary
(igneous, feet (152 meters); and toes of Salinity: 35,000 units:
volcanic, or Tularosa- aluvia fans: mg/L (TDS); precipitation and
sedimentary Alamogordo <100 gpm Sulfate: 250 to infiltrationin
units) area: 19t0 172 500 mg/L; upland areas
feet (6 to 52 Chloride: high through fractures
meters) levels and vugs
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APPENDIX C
SUMMARY OF DECLARED AND UNDECLARED UNDERGROUND BASINS

Underground Aquifer Depth to Dominant
Basin Occurrence Water Well Yields Chemical Water Quality* Recharge Discharge Problems
Nutt-Hockett Basin-fill <500 feet (152 <100 gpm Sodium Salinity: O to NA NA NA
Basin meters) Bicarbonate 1,000 mg/L (TDS)
Mimbres Basin-fill; <500 feet (152 Basin-fill, Calcium Basin-fill: NA NA NA
Valley Basin Mountains meters) <100 gpm Magnesium Salinity: 0to 500
(igneous, Bicarbonate; mg/L (TDS)
volcanic, or Southwestern
sedimentary edge of Sierra
units) County:
Sodium
Bicarbonate
Hueco Basin Basin-fill 200 to 500 feet NA Sulfate Salinity: 0to Water movement Seepage to Declining water
(61 to 152 meters) 3,000 mg/L (TDS) | from Tularosa Rio Grande levels dueto
Basin withdrawals withdrawals; Saline
for municipal, water, freshwater
industrial, only along western
and military edge and northern
activities area of basin
Penasco Basin Mountains <500 feet (152 NA NA Limestone: Y eso Formation: Water NA
(igneous, meters) Salinity: 434 precipitation and movement to
volcanic, mg/L (TDS) infiltration springs or
sedimentary (Maximum); movement
units); San Nitrates: 6.2 mg/L downdip
Andres (average) through
Limestone; Yeso formation
Formation
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APPENDIX C
SUMMARY OF DECLARED AND UNDECLARED UNDERGROUND BASINS

Underground Aquifer Depth to Dominant
Basin Occurrence Water Well Yields Chemical Water Quality* Recharge Discharge Problems
Gila-San Mountains Southeastern <100 gpm Sodium Salinity: 0to 500 NA NA NA
Francisco (igneous, section: >500 feet Bicarbonate; mg/L (TDS)
Basin volcanic, or (152 meters); Southwestern
sedimentary majority of basin: corner of
units) <500 feet (152 basin: Calcium
meters) Magnesium
Bicarbonate
Hondo Basin Limestone; <500 feet (152 NA NA NA NA NA NA
Mountains meters);
(igneous, northwestern
volcanic, or part of basin:
sedimentary >500 feet (152
units) meters)
SOURCE:

Anderhom et al. 1995; Brady et al. 1984; Bureau of Land Management 1984; Cox et a. 1962; Davie et a. 1967; Garza and McLean 1971; Hood 1960; Ong 1988; Orr et al.
1992; Reeder et a. 1959; State Engineer’s Office 1957; Thompson et al. 1984; West et al. 1965
NOTES:
Water quality information not available for the Hondo Declared Basin
NA = information not available
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Common Name

Scientific Name

Habitat Characterization and
Status General Distribution Information

Potential Presencein
Planning Area (Sierra and
Otero Counties)

Potential Presencein
Decision Area

thistle

Mountains where it grows on
travertine deposits of natural
springs

- occurs in montane coniferous forest
and subalpine grassland habitats

Plant Species

Kuenzler hedgehog Echinocereus fendleri FE - occurs in pifion-juniper/grass present, known to occur in present

cactus var. kuenzleri NM End mountain habitats the EIk/Mayhill area, Otero

County
Sacramento prickly poppy | Argemone pleiacantha FE - occursin riparian and arroyo present, known to occur in present, distribution
ssp. pinnatisecta habitats the Sacramento Escarpment narrowly extends outside the

Sacramento Escarpment
ACEC

Todsen's pennyroyal Hedeoma todsenii FEw/CH | - occursin pifion-juniper grass present, known to occur in present

NM End mountain habitats the Sacramento Mountains
- critical habitat has been designated south of Bent
in Otero County
Sacramento Mountains Cirsium vinaceum FT - endemic to the Sacramento present, known to occur in unlikely occurrence, habitat

the Sacramento Mountains

range isoutside of Decision
Area

Goodding's onion

Allium gooddingii

C - occurs in montane and subalpine
coniferous forests

present, known to occur in
the Sacramento Mountains

unlikely occurrence, habitat
range is outside of Decision
Area
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Habitat Characterization and

Potential Presencein
Planning Area (Sierra and

Potential Presencein

habitats on igneous outcrops
- endemic to the Sacramento
Mountains

Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Alamo beardtongue Penstemon alamosensis SC - occursin mixed shrub hill and present, known to occur in unlikely occurrence,
BLMS arroyo habitats the Sacramento Escarpment distribution does not extend
outside Sacramento
Escarpment ACEC and
thereforeisnot in the
Decision Area
Duncan's cory cactus Coryphantha duncanii SC - occursin creosote hill and mixed present, known to occur in present
NM End shrub mountain habitats the Mud Mountains
BLMS
Glass Mountain Hexalectris nitida SC - occursin grass mountain habitats present, known to occur on present
coral-root NM End private land in the Cornudas
BLMS Mountains
Gypsum scalebroom Lepidospartum burgessii SC - occursin sat flat habitats present, within New Mexico, unlikely occurrence,
NM End only occurs in the Guadalupe distribution does not extend
BLMS Ranch, Otero County outside the Alkali Lakes
ACEC and istherefore not in
the Decision Area
Sandhill goosefoot Chenopodium cycloides SC - occursin grasslands and semi- unlikely occurrence, not unlikely occurrence
desert grasslands known to occur in Sierraor
Otero Counties
SierraBlancacliffdaisy Chaetopappa elegans SC - occurs in montane coniferous forest present, known to occur in unlikely occurrence, habitat

the Sacramento Mountains

isnot present in the Decision
Area
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Potential Presencein
Habitat Characterization and Planning Area (Sierra and Potential Presencein
Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Villard's pincushion Escobaria villardii SC - occursin mixed shrub hill habitats. present, known to occur only unlikely occurrence,
cactus NM End | - endemic to the Sacramento in the Sacramento Escarpment | distribution does not extend
BLMS Escarpment ACEC outside the Sacramento
Escarpment ACEC and is
therefore not in the Decision
Area
Wright's marsh thistle Cirsiumwrightii SC - occursin springs and cienegas present, potential distribution potential occurrence
includes the base of the
Sacramento Escarpment from
Three Riversto Alamogordo
Desert night-blooming Cereus greggii var. SC - occursin creosote rolling uplands potential occurrence potential occurrence
cereus gregaii NM End and arroyo riparian habitats
BLMS
Guadal upe rabbitbrush Chrysothamnus SC - occurs in grass mountain habitats present, known to occur in present
Nauseosus var. texensis BLMS the Brokeoff Mountains and
Guadalupe Mountains
Pinos Altos flameflower Talinum humile SC - occurs in Chihuahua desert scrub unlikely occurrence unlikely occurrence
habitats
Fish hook barrel cactus Ferocactus BLMS - occursin mixed shrub hill habitats present, known to occur just present
hamatacanthus var. west of the Cornudas
hamatacanthus Mountains
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Potential Presencein
Habitat Characterization and Planning Area (Sierra and Potential Presencein
Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Grama grass cactus Toumeya papyracanthus BLMS - occursin gramagrasslands and present, known to occur in present
akali sacaton on gypsum soils Guadalupe Ranch, McGregor
Range, Lake Holloman south
to Tres Hermanas
Guadalupe Mountains Sophora gypsophila var. BLMS - occursin grass mountain and arroyo | present, known to occur inthe | present
mescal bean guadalupensis habitats Brokeoff Mountains
Sheer’s cory cactus Coryphantha scheeri var. NM End | - occursaong the creosote breaks of present, known to occur along | present
uncinata the Rio Grande the breaks of the Rio Grande
as far north as Mud Mountain
Gray sibara Shbaragrisea LCFOS | - occursin grass mountain habitats, present, known to occur in present
Sensitive typicaly in cliff habitats the Sacramento Escarpment
and the Brokeoff Mountains
Gypsum blazingstar Mentzelia humilis var. LCFOS | - occurson gypsum outcrops present, known to occur near present
guadalupensis Sensitive or at Pup Canyon, Otero
County
Gypsum ringstem Anulocaulis gypsogenus LCFOS | - occurson gypsum outcropsin present, known to occur near present
var. howardii Sensitive mixed shrub mountain habitats or at Pup Canyon, Otero
County
Roetter’ s hedgehog Echinocereus x Roetteri LCFOS | - occursin Chihuahuan desert scrub present, known to occur as a present
cactus var. Roetteri Sensitive and semidesert grassland habitats large hybrid population in the
Jarilla Mountains at
Orogrande
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Habitat Characterization and

Potential Presencein
Planning Area (Sierra and

Potential Presencein

warm waters and rarely occurs
inland

Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Mosquito plant Agastache cana NM Rare | - occursin cold adapted evergreen present, known to occur in known to occur in Percha
woodland at intermediate elevations | Sierraand Otero Counties Creek nominated ACEC
Animal Species
American peregrine Falco peregrinus anatum NM End | - nestsin cliff areas and forages near present, forages in most present
falcon BLM water aswell as avariety of desert habitat types. Potential
Sensitive and woodland-brushland habitats nesting habitat existsin
vicinity of Sacramento
Escarpment. Other areas of
potential nesting habitat occur
on Wind Mountains,
Cornudas Mountains, and
Alamo Mountain, Guadalupe
Rim, Brokeoff Mountains, San
Andreas Mountains, Caballo
Mountains, and Black Range
Black-footed ferret Mustela nigripes FE - occursin grass flat and grass rolling unlikely occurrence, unlikely occurrence
upland habitats considered to be extirpated
- not believed to have occurred in from New Mexico; potential
Sierra and Otero Counties (Hubbard recovery habitat is considered
and Schmitt 1983) unlikely due to the small size
of the prairie dog towns
Brown pelican Pelecanus occidentalis FE - usually occursin marine habitatsin present, occasional transient Unlikely occurrencein

birds have been documented

Decision Area
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Habitat Characterization and

Potential Presencein
Planning Area (Sierra and

Potential Presencein

willows, and occasionally salt cedar

Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Gilatrout Oncorhynchus gilae FE - small, cool, clear mountain streams, present, populations occur in Unlikely occurrence,
along which riparian vegetation headwater streams of the Gila populations are restricted to
provides afairly complete canopy River and San Francisco River | the Gila River Drainage west
- deep pools are important for drainagesin the Gila National of the Black Range and are
survival of the fish during drought Forest not in the Rio Grande
drainage.
Interior least tern Serna antillarum FE - nests on sandbars, reservoir present, known to occur on Potential occurrence, may
shoreline, and akaline flats the GilaNational Forest, Lake | occur on the playas south of
- colonia nester Holloman, and McGregor Holloman Air Force Base
Range (incidental occurrence -
no breeding habitat present)
Northern aplomado falcon | Falco femoralis FE - occursin grassflats, grassrolling potential occurrence, potential occurrence
septentrionalis NM End uplands, and salt flats habitats dispersing individuals from
- grasslands of Otero Mesa are Mexico may utilize grasslands
considered essential habitat for in Otero County
recovery
Whooping crane Grus americana FE - during the winter, whooping cranes potential occurrence, during unlikely occurrence,
roost on sand bars and foragein fall and winter, whooping whaooping cranes are unlikely
agricultural fieldsand valley cranes may occur in middle to use habitatsin the
pastures Rio Grande Valley Decision Area
Southwestern willow Empidonax traillii FE - occursin high quality riparian potential occurrence, although | potential occurrence
flycatcher extimus w/PCH habitat with cottonwoods and field surveys have not

identified any individuals
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Habitat Characterization and

Potential Presencein
Planning Area (Sierra and

Potential Presencein

rolling uplands habitats

Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Bald eagle Haliaeetus FT - occursin riparian, arroyo, grass flat, present, a nest site is present present, known to roost and
leucocephalus NM Thr grass rolling upland, and creosote on private land in Sierra forage in the Decision Area.
rolling upland habitats County; winter roosting
occurs on Lincoln National
Forest
Mexican spotted owl Srix occidentalis lucida FT - foragesin avariety of woodland- present, known to occur in present, known to foragein
brushland and desert habitats. Lincoln National Forest; areas adjacent to Lincoln
Nests in dense coniferous forests primary activity centers are National Forest
on Lincoln National Forest identified on Lincoln National
Forest
Arizona black-tailed Cynomys ludovicianus C - occursin grass flats and grass present, known to occur in present, known to occur in
prairie dog arizonensis (BLMYS) rolling uplands habitats Otero County; historically Otero County
occurred in Sierra County
Chiricahualeopard frog Rana chiricahuensis C - occursin avariety of permanent present, known to occur in potential occurrence
BLMS aquatic habitatsincluding thermal Gilaand San Francisco river
springs and seeps, stock tanks, drainages as well asthe
wells, intermittent rocky creeks, and | Cuchillo Negro Creek, Palomas
mainstream river reaches Creek, and the Seco Creek in
- occurs at elevations from 3,280 to Sierra County; potential
8,530 feet occurrence in Percha Creek
and Animas Creek
Mountain plover Charadrius montanus PT - occursin grassflats and grass present, known to occur on present

McGregor Range and on
Otero Mesa
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Potential Presencein
Habitat Characterization and Planning Area (Sierra and Potential Presencein
Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Arizona southwestern Bufo microscaphus SC - occursin riverine and lacustrine present, known to occur inthe | potential occurrence,
toad microscaphus BLMS wetland habitats Gilaand Cibola National although known distribution
Forests range is not within the
Decision Area
Baird's sparrow Ammodramus bairdii SC - occursin grass and mesquite flats present present
BLMS and rolling uplands, salt flats, and
arroyo habitats
Big free-tailed Bat Nyctinomops macrotis SC - primarily occursin coniferous and present, known to occur inthe | present
BLMS mixed woodland habitats and Gilaand Lincoln National
depends on rocky cliffs for roosting Forests, White Sands Missile
Range, and McGregor Range
Black tern Chlidonias niger SC - breeds and feeds along vegetated present, known to occur in potential occurrence
BLMS marshes with open water the White Sands Missile
Range, and McGregor Range
Cave myotis Myotis velifer SC - primarily occursin desert and lower present, known to occur inthe | present
BLMS grasslands but also in pifion-juniper Gilaand Lincoln National
woodlands Forests, White Sands Missile
Range, and McGregor Range
Desert bighorn sheep Ovis canadensis NM End | - occursin arid, rocky mountainsin unlikely occurrence, animals unlikely occurrence
mexicana open areas with pifion-juniper to previously reintroduced into
desert scrub habitats Sierra County are no longer
present
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Habitat Characterization and

Potential Presencein
Planning Area (Sierra and

Potential Presencein

- roostsin high, steep cliffs

Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Desert pocket gopher Geomys bursarius SC - occursin lowland areas with loamy, present, known to occur inthe | present
arenarius BLMS sandy soil vicinity of Alamogordo and
Tularosa
Desert sucker Catostomus clarki SC - occursin rapids and flowing present, known to occur in unlikely occurrence, may
BLMS streams, except in extreme headwater | the Gila National Forest occur outside the Gila
situations National Forest but not
within the Decision Area
Ferruginous hawk Buteo regalis SC - occursinawide variety of desert present present
BLMS habitats as well as pifion-
juniper/grass mountain habitats
Fringed myotis Myotis thysanodes SC - occursin mid elevation grasslands, present, known to occur in present
BLMS desert, oak and pifion woodlands, as | Cibola, Gila, and Lincoln
well as high elevation spruce-fir National Forests, White Sands
forests Missile Range, and McGregor
Range
Gray-footed chipmunk Tamias canipes SC - occursin grass mountain, pifion present, known to occur in present
BLMS juniper/grass mountain, and arroyo the Lincoln National Forest,
habitats Guadalupe Mountains, and
pifion-juniper habitat adjacent
to McGregor Range
Greater western mastiff Eumops perotis SC - occursin riparian and foothill unlikely occurrence, not unlikely occurrence
bat californicus BLMS habitats known to occur in Sierraor

Otero Counties; few recordsin
New Mexico
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Habitat Characterization and

Potential Presencein
Planning Area (Sierra and

Potential Presencein

preyson fish
require stands of trees or shrubsin
or near water

Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Guadal upe southern Thomomys bottae SC - occursin areas with loamy soil in a present, known to occur in present
pocket gopher guadalupensis BLMS variety of habitats ranging from arid | the Guadalupe Mountains
lowlands to mountains
Loggerhead shrike Lanius ludovicianus SC - occursin avariety of shrub and present present
BLMS grass habitats
Long-legged myotis Myotis volans SC - primarily occurs in ponderosa pine present, known to occur in present
BLMS and pifion-juniper habitats, as well Cibola, Gila, Lincoln National
as grassland habitats Forests, White Sands Missile
Range, and McGregor Range
Long-eared myotis Myotis evotis SC - occursin pifion and ponderosa pine present, known to occur in present
BLMS habitats Gilaand Cibola National
Forests
Longfin dace Agosia chrysogaster SC - habitat ranges from clear, cool present, occursin Gilaand present, known to occur in
BLMS mountain brooks to small San Francisco River drainages | Percha Creek
intermittent desert streamswith a
sand or gravel substrate
Mineral Creek mountain Oreohelix pilsbryi SC - occursin an extremely small area present, known to occur near present
snail along Mineral Creek Chloride on Mineral Creek
Neotropic cormorant Phalacrocorax NM Thr | - generaly occursin larger bodies of present, known to nest at the potential occurrence, may
brasilianus water, such asreservoirs Elephant Butte and Caballo occur as avagrant speciesin

Reservoirs; occasionally
occurs near Alamogordo

the Decision Area
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Potential Presencein
Habitat Characterization and Planning Area (Sierra and Potential Presencein
Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
New Mexican jumping Zapus hudsonius luteus SC - occursin riparian habitats present, known to occur in potential occurrence
mouse NM Thr the Sacramento Mountainsin
BLMS the Cloudcroft area
Northern goshawk Accipiter gentilis SC - utilizesforest, woodland, and present, known to occur in present
BLMS shrubland habitats and adjacent to Lincoln and
GilaNational Forests
Ocecult little brown bat Myotis lucifugus occultus SC - occurs in ponderosa pine and mixed present, known to occur in present
BLMS conifer forest habitats, aswell as Cibola, Gila, and Lincoln
pifion-juniper habitats National Forests
Organ Mountains Eutamias quadrivittatus SC - endemic to the Organ Mountains present unlikely occurrence
Colorado chipmunk australis BLMS
Pale Townsend's Plecotus townsendii SC - occursin grass mountain, pifion- present, known to occur in present
big-eared bat pallescens BLMS juniper, and arroyo habitats Cibola, Gila, and Lincoln
- strongly associated with caves National Forests, White Sands
Missile Range, and McGregor
Range
Sacramento Mountains Aneides hardii SC - occursin higher elevation sites present, known to occur only unlikely occurrence, required
salamander characterized by Douglas-fir, true in the Sacramento, White, and | habitat is not present in the
firs, spruces, and some pines with Capitan Mountains Decision Area
substantial canopy cover
Small-footed myotis Myotis ciliolabrum SC - occursin creosote rolling upland present present
BLMS habitats
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Habitat Characterization and

Potential Presencein
Planning Area (Sierra and

Potential Presencein

Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
Sonora sucker Catostomus insignis SC - occursin avariety of habitats from present, known to occur in unlikely occurrence,
BLMS warm rivers to trout streams the GilaRiver drainagesinthe | distribution isrestricted to
GilaNational Forest the GilaRiver
Southwestern otter Lutra canadensis SC - inhabits permanent riparian habitats | unlikely occurrence, unlikely occurrence
sonorae considered to be extirpated
from New Mexico
Speckled dace Rhinichthys osculus SC - occursin shalow, rocky, headwater | present, known to occur inthe | unlikely occurrence,
(Gila drainage) streams with relatively swift flow GilaRiver drainagesin Gila distribution is restricted to
National Forest the GilaRiver
Spotted bat Euderma maculatum SC - occursin grass flats, grass present, known to occur in present
BLMS mountain, pifion-juniper/grass Sierra County
mountain, and riparian habitats
Texas horned lizard Phrynosoma cornutum SC - occursin avariety of shrub, grass, present present
BLMS and salt flat habitats
Western burrowing owl Speotyto cunicularia SC - occursin grassland habitats present present
hypugea BLMS - nest in abandoned burrows of
prairie dogs, ground squirrels,
woodchucks, foxes, and badgers
White-faced ibis Plegadis chihi SC - occursin grassflat, salt flat, and present, known to occur inthe | potential occurrence
BLMS riparian habitats Gilaand Lincoln National
- nestsin shoreline and marsh Forests, White Sands Missile
habitats bordered by open water Range, and McGregor Range
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Potential Presencein
Habitat Characterization and Planning Area (Sierra and Potential Presencein
Common Name Scientific Name Status General Distribution Information Otero Counties) Decision Area
White Sands pupfish Cyprinodon tularosa SC inhabits fine mud silt and sand present, known to occur on unlikely occurrence, known
gravel bottoms of clear, shallow, the White Sands Missile only to occur within the
highly alkaline pools and streams of Range White Sands Missile Range
the Tularosa Valley
White Sands woodrat Neotoma micropus SC - inhabits lowland areas with sandy present, known to occur inthe | likely occurrence
leucophaea soils White Sands Missile Range
and islikely to occur
elsewhere within the Tularosa
Basin
Y umamyotis Myotis yumanensis SC - occurs in pifion-juniper/grass present, known to occur in present
BLMS mountain habitat Cibolaand Gila National
Forests, and McGregor Range
Cornudas Mountains Ashmunella amblya LCFOS | - occursin talusslopesin mountain present, only known to occur present, distribution extends
land snail cornudasensis Sensitive habitats in the Cornudas Mountains beyond the Cornudas
Mountains ACEC
boundaries and therefore IS
within the Decision Area
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APPENDIX D-I

SPECIAL STATUSSPECIESPOTENTIALLY PRESENT IN THE PLANNING AND DECISION AREAS

Common Name

Scientific Name

Status

Habitat Characterization and
General Distribution Information

Potential Presencein
Planning Area (Sierra and
Otero Counties)

Potential Presencein
Decision Area

Y ellow-billed cuckoo

Coccyzus americanus
occidentalis

LCFOS
Sensitive

- breedsin riparian woodlands and
similar habitats at lower (2,800 to
5,500 feet) and middle (5,000 to 7,500
feet) elevations

present, known to occur in the
Lincoln National Forest,
White Sands Missile Range,
McGregor Range, and Rio
Grande Valley

present

SOURCES:

M. Howard, personal communication, 1999

New Mexico Department of Game and Fish 1999a

NOTES:

Status=FE-Federally endangered FT=Federally threatened PE=Proposed endangered PT=Proposed threatened C=Candidate SC=Former Candidate Category
2 Species BLMS=BLM sensitive LCFOS=Las Cruces Field Office Sensitive  NM End=New Mexico endangered NM Thr=New Mexico threatened CH=Critical

habitat designated July 1999 PCH=Proposed critical habitat

ACEC = Areaof Critical Environmental Concern
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APPENDIX D-l1
SPECIAL STATUSSPECIESACCOUNTS

FEDERALLY LISTED PLANT SPECIES

Kuenzler Hedgehog Cactus (Echinocereus fendleri var. kuenzeri) - Federally Endangered,
New M exico Endanger ed

The Kuenzler hedgehog cactus grows between rocks on gently sloping limestone outcrops in pifion-
juniper woodlands from 5,800 to 6,600 feet elevation. This cactusis known to occur in northeast
Otero and adjacent Chaves and Lincoln Counties. Within Otero County, it is known to occur on the
Mescalaro Apache Indian Reservation, in the Elk/Mahill area, and in the areas east of the Guadalupe
Mountains. No known populations occur in Sierra County.

Sacramento Prickly Poppy (Argemone pleiacantha ssp. pinnatisecta) - Federally Endanger ed,
New M exico Endanger ed

The Sacramento prickly poppy occurs in riparian and arroyo habitats and is endemic to 10 canyons on
the Sacramento Escarpment from High Rolls to Escondido Canyon in Otero County. On public land,
its habitat extends approximately 1 mile onto the Escarpment pediment from the mouth of Alamo and
San Andrea Canyons. The Bureau of Land Management (BLM) population of this species varies from
1 to approximately 20 plants. They are apparently the result of seeds washing down canyon from the
population on the Lincoln National Forest at higher elevations. Xeric habitat conditions at the known
elevations on BLM land appear to limit the species to arroyos where sufficient moisture is available to
support them. Plants appear to persist only as long as environmental conditions remain moist, and
plants are not removed by channel scouring. On public land, this plant occurs only within the
Sacramento Escarpment Area of Critical Environmental Concern (ACEC). The main populations occur
in the higher elevations on the Lincoln National Forest. Some plants also may occur on private land
within thisarea. No populations of this species are known to occur in Sierra County.

Todsen's Pennyr oyal (Hedeoma todsenii) - Federally Endangered, New M exico Endanger ed

The Todsen’s pennyroyal occurs on north and east facing steep slopes (from 6,600 to 7,400 feet
elevation) in gravelly gypseous limestone soil in pifion-juniper woodland and sometimes ponderosa pine
vegetation. It produces red-orange flowers that appear from July to September. Reproduction is
mainly by rhizomatous cloning. This plant is known to occur only in the San Andrea Mountains on the
White Sands Missile Range in Sierra County and on the other side of the Tularosa Basin in the
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Sacramento Mountains in Otero County. A relatively large population occurs on public land on the
western edge of the Sacramento Mountains, and a small population occurs on the adjacent Lincoln
National Forest. Critical habitat has been designated on public land in Otero County.

PLANT SPECIES OF CONCERN

Duncan's Cory Cactus (Coryphantha duncanii) - Species of Concern, New Mexico
Endangered, BLM Sensitive

This cactus occurs on alternating dolomite and chert of the Aleman formation and limestone outcrops
and soils among Chihuahuan Desert shrub vegetation at 3,000 to 5,000 feet elevation. Flower petaloid
parts are pink and lance-shaped, and the flowers are red. Flowering occurs from May to July. Within
New Mexico, this species is known to occur only in the Mud Mountains northwest of Truth or
Consequencesin Sierra County.

Glass M ountain Coral-root (Hexalectris nitida) - Species of Concern, New M exico
Endangered, BLM Sensitive

The Glass Mountain coral-root is a saprophytic (i.e., obtains its nutrients from dead organic matter)
plant that occurs under oak trees in grassy, mountain habitats. Within the Planning Area, thisplant is
known only to occur in an area of private land in the Cornudas Mountains in Otero County. It also
may occur elsewhere in New Mexico.

Wright's Marsh Thistle (Cirsium wrightii) - Species of Concern

The Wright’ s marsh thistles occurs in spring and cienega habitats. This thistle may occur in Otero
County and its potential distribution includes the base of the Sacramento Escarpment from Three Rivers
to Alamogordo (Howard 1999).

Desert Night-blooming Cereus (Cereus greggii var. gregqii) - Species of Concern, New
M exico Endangered, BL M Sensitive

The night-blooming cereus grows in washes or flats, often under bushes or shrubs, at approximately
3,000 to 5,000 feet elevation. The flowers are white, opening at nights, about 8 inches long, and
appear in June. The plants are popular with cactus collectors and popul ations have been decimated by
collectors. This cactus may occur in Sierraor Otero County, although no populations are known to be
present.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-11
and Development in Sierra and Otero Counties October 2000

D-11-2



Guadalupe Rabbitbrush (Chrysothamnus nauseosus var . texensis) - Species of Concern, BLM
Sensitive

The Guadal upe rabbitbrush occurs in limestone cliffs and streambeds at el evations of 4,900 to 7,000
feet. Thislow, spreading shrub has yellow flowers and is unique in having along stigma and short
pappus. This plant is known to occur in the Brokeoff and Guadalupe Mountains in Otero County.
Other populations occur in the Guadalupe Mountains in Eddy County, New Mexico, and Culberson
County, Texas.

BLM SENSITIVE SPECIES

Fish Hook Barre Cactus (Ferocactus hamatacanthus var. hamatacanthus) - BL M Sensitive

The fish hook cactus occursin mixed shrub hill habitats. This cactus was reported to occur just west of
the Cornudas Mountains in Otero County.

Grama Gr ass Cactus (Toumeya papyracanthus) - BLM Sensitive

The grama grass cactus occurs in open flats in grasslands and pifion-juniper woodlands on sandy-
gravelly and occasionally gypseous soils at 5,000 to 7,300 feet elevation. At one time, this species may
have had a considerably larger range and may have been more abundant. Increased grazing has
decreased the numbers of cactus. This cactusislocated primarily in northern, central, and southern
New Mexico aswell as central Arizona. It isknown to occur in Otero County on the Guadalupe

Ranch, McGregor Range, and in the Tularosa Basin from Lake Holloman to Tres Hermanas. The

range has been discovered to be larger than thought originally; however, population numbers within this
range are likely reduced due to various land use practices.

Guadalupe M ountains M escal Bean (Sophora gypsophila var. guadalupensis) - BLM
Sensitive

The Guadalupe Mountains mescal bean occurs in grass mountain and arroyo habitats. Thisplantisa
rare endemic to the Guadal upe-Brokeoff Mountain range and is known to occur in the Brokeoff
Mountains in Otero County.
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NEW MEXICO ENDANGERED SPECIES

Sheer’s Cory Cactus (Coryphantha scheeri var . uncinata) - New M exico Endanger ed

The Sheer’s cory cactus occurs along the Rio Grande in creosote breaks as far north as the Mud
Mountains. Its habitat is disappearing due to urbanization along the Rio Grande. This cactus occursin
Dona Anaand Sierra Countiesin New Mexico aswell asin Texas and New Mexico (Sivinski and
Lightfoot 1995).

BLM LASCRUCESFIELD OFFICE (LCFO) SENSITIVE SPECIES

Gray Sibara (Sibara grisea) - BLM L CFO Sensitive

The gray sibara occursin grass mountain habitats, typicaly in limestone cliffs and crevices. Thisplant is
known to occur in Chaves, Eddy, and Otero Countiesin New Mexico and in Texas. In Otero County,

it is known to occur in the Sacramento Escarpment and the Brokeoff Mountains (Sivinski and

Lightfoot 1995).

Gypsum Blazingstar (Mentzelia humilis var. guadalupensis) - BLM L CFO Sensitive

The gypsum blazingstar occurs on gypsum outcrops on sloping hillsides. This plant is known to occur
on the west face of the Guadalupe Mountains near or at the mouth of Pup Canyon in Otero County
(Howard 1999).

Gypsum Ringstem (Anulocaulis leisolenusvar. howardii) - BLM L CFO Sensitive

The gypsum ringstem occurs on gypsum outcrops in mixed shrub mountain habitats. Thisplant is
known to occur on the west face of the Guadalupe Mountains near or at the mouth of Pup Canyonin
Otero County (Howard 1999).

Roetter’'s Hedgehoqg Cactus (Echinocereus x Roetteri var. Roetteri) - BLM L CFO Sensitive

The Roetter’ s hedgehog cactus occurs in Chihuahuan desert scrub and semidesert grassland habitats.
Its attractive flowers and uniqueness make it susceptible to plant collectors. This hybrid cactus occurs
asalarge population in the Jarilla Mountains at Orogrande in Otero County (Howard 1999).
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NEW MEXICO RARE SPECIES

M osquito Plant (Agastache cana) - New M exico Rare

The mosquito plant occurs in cold adapted evergreen woodland at intermediate elevations. This habitat
is widespread throughout New Mexico, and usually occurs at elevations between 5,500 feet to 7,500
feet. Itisknown to occur in Dona Ana, Grant, Lincoln, Luna, Otero, and Sierra Counties.

FEDERALLY LISTED, PROPOSED, AND CANDIDATE ANIMAL SPECIES

Interior Least Tern (Sterna antillarum) - Feder ally Endanger ed

The interior |least tern nests in colonies on sandy beaches on shorelines of streams, rivers, and alkaline
flats. It isavagrant along the Rio Grande corridor and known to occur on the Gila National Forest and
at Lake Holloman and incidental occurrences have been reported on McGregor Range (New Mexico
Department of Game and Fish [NMDGF] 1999a).

Northern Aplomado Falcon (Falco femoralis septentrionalis) - Federally Endanger ed, New
M exico Endanger ed

Habitat known to be utilized by aplomado falcons consists of desert grasslands with scattered mesquite
and yucca, riparian woodlands in open grasslands, and among yucca-covered sand ridges in coastal
prairies. Aplomado falcons are not known to build their own nests, and in the

southwestern United States, they use previously constructed nests located in the saddle of branched
yuccas, in mesguites, or on the tops of crucifixion bushes (BLM 1996).

Aplomado falcons were believed to have been extirpated in the United States since the late 1950s.
Recently, a population of aplomado falcons was confirmed in the extensive grassland communities of
northern Mexico. In addition, three reports of aplomado falcons were verified on or adjacent to the
White Sands Missile Range during 1991 and 1992. A third observation was made on U.S. Highway
380 between Carrizo and San Antonio, New Mexico in 1992. In 1995, the only known active nest

was documented in Cameron County, Texas. Thisisthe first documented nesting in the United States
since 1952 (BLM 1996). Seven sightings were made within the Planning Areain 1999 (Howard,
personal communication, 1999). No critical habitat has been identified within the United States. Areas
of potential aplomado falcon habitat have been identified in Sierra and Otero Countiesin grassland
areas.
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Southwestern Willow Flycatcher (Empidonax traillii extimus) - Federally Endangered

The southwestern willow flycatcher is a species that has specialized in the use of cottonwood/willow
riparian habitats for nesting. The species migrates into the southwest United States from Mexico and
Central Americaby mid-May. Breeding, nesting, and rearing are completed by early July. Breeding
range, as depicted by Hubbard (1987), follows along the eastern boundary of the Rio Grande Valley
from El Paso northward and deviates easternly in Torrance County to the east side of the Sangre de
Christo Mountains. However, specimensof E.t. extimus have been taken during migration in
Roosevelt County in 1975 and 1976. While this |eaves breeding occurrence of the species east of the
Rio Grande in question, there have been no verified accounts of breeding reported east of Hubbard' s
1987 breeding habitat boundary to date. This suggests that the occurrence of E.t. extimusin the
Planning Areais unlikely (BLM 1997).

The speciesis threatened by modification and loss of riparian habitats, and by nest parasitism by brown
headed cowbirds. Thereisno critical habitat in Sierraand Otero Counties. Potential habitat, of low
quality, occursin the Planning Area at Three Rivers Petroglyph Site ACEC, Palomas Creek, Percha
Creek, Laborcita Canyon, and Tierra Blanca Creek (U.S. Fish and Wildlife Service [USFWS] 1997).

Bald Eagle (Haliaeetus leucocephalus) - Federally Threatened, New Mexico Threatened

The bald eagle occursin New Mexico mainly as a migrant and awinter resident. It primarily occursin
riparian areas adjacent to rivers, reservoirs, and ponds, and roosts in large trees that may be close to
foraging areas. Other foraging habitats include grass flats, rolling uplands, and creosote rolling upland
habitats. Rabbits, fish, and waterfowl are the primary prey items. One bald eagle nest is known to
occur on private land in Sierra County.

M exican Spotted Owl (Strix occidentalislucida) - Federally Thr eatened

The Mexican spotted owl occursin varied habitat consisting primarily of mature montane forest.
Uneven-aged stands with high canopy closure, high tree density, multilayered canopy, and aterrain with
slopes greater than 15 degrees appear to be key habitat characteristics in forested habitats. Nest sites
have been identified on the Lincoln Nationa Forest, and individua birds have been observed foraging
east of Lincoln National Forest. Primary activity centers (PACs) have been identified on the Lincoln
National Forest. Nesting also occurs in the Gila Nationa Forest.
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M ountain Plover (Charadrius montanus) - Proposed Threatened

The mountain plover is associated with shortgrass and shrub-steppe landscapes throughout its breeding
and wintering range. Breeding occurs in the Rocky Mountain states from Canada to Mexico with most
breeding birds occurring in Montana and Colorado. Most wintering birds occur in Californiaand some
occur in Arizona, Texas, and Mexico (USFWS 1999). Conversion of grassland habitats, agricultural
practices, grazing, and the decline of native herbivores have likely resulted in the decline of this species.
Mountain plovers are known to occur in Otero County on McGregor Range and Otero Mesa.

Arizona Black-tailed Prairie Dog (Cynomys ludovicianus arizonensis) - Federal Candidate,
BLM Sensitive

The Arizona black-tailed prairie dog occurs on flat, dry, open grasslands of mesatops or valley
bottoms within the broad limits of the Upper Sonoran Zone. It is known to occur in Otero County on
McGregor Range and Otero Mesa (NMDGF 1999a). This species historically occurred in Sierra
County.

Chiricahua L eopard Frog (Rana chiricahuensis) - Federal Candidate, BLM Sensitive

Thisfrog occursin avariety of permanent aguatic habitats including thermal springs and seeps, stock
tanks, wells, intermittent rocky creeks, and mainstream river reaches. It occurs at elevations from
3,280 to 8,530 feet (NMDGF 1999a). The Chiricahua leopard frog is known to occur in the Gila and
San Francisco River drainages, as well as the Cuchillo Negro Creek, Palomas Creek, and the Seco
Creek in Sierra County. It has the potential to occur in Percha Creek and Animas Creek (Howard
1999). Population declines may be the result of predation and competition from bullfrogs or predation
by introduced fishes (NMDGF 1999a).

ANIMAL SPECIES OF CONCERN

American Peregrine Falcon (Falco peregrinus anatum) - New Mexico Endangered, BLM
Sensitive

This species nests on steep rocky cliffs, often near water, and often near pifion-juniper habitats. It often
forages near water, but also is documented as foraging in most habitat types throughout the Sierra and
Otero Counties. Potential nesting habitat exists within the vicinity of the Sacramento Escarpment due to
the presence of numerous large cliff faces. Most of these cliffs occur within the Lincoln National

Forest, immediately adjacent to the existing Sacramento ACEC. |In addition, a small amount of

potential nesting habitat may occur on Wind Mountain, Cornudas Mountain, Alamo Mountain,
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Guadalupe Rim, Brokeoff Mountain, San Andrea Mountain, Caballo Mountains, and the Black Range
(Howard 1999).

Arizona Southwestern Toad (Bufo microscaphus microscaphus) - Species of Concern, BLM
Sensitive

The Arizona southwestern toad occursin riverine and lacustrine wetland habitats. Its range includes
Arizona, New Mexico, Utah, and Mexico. It isknown to occur in the Gilaand Cibola National
Forestsin Sierra County (NMDGF 1999a).

Baird's Sparrow (Ammodramus bairdii) - Species of Concern, New Mexico Threatened, BLM
Sensitive

The Baird’s sparrow occurs in grass and mesquite flats and rolling uplands, salt flats, and arroyo
habitats. Its winter range includes New Mexico, Arizona, and Oklahoma, and areas south of the United
States. Within Sierraand Otero Counties, it is generally considered to be a migratory species. Itis
known to occur in the Gilaand Lincoln National Forests, White Sands Missile Range, and McGregor
Range (NMDGF 1999a).

Big Free-tailed Bat (Nyctinomops macrotis) - Species of Concern, BLM Sensitive

This bat appears to prefer coniferous and mixed woodland habitats, but have been taken in avariety of
habitats. It isdependent on rocky cliffs with cracks and fissures for roosting. It is known to occur in
the Gilaand Lincoln National Forests, White Sands Missile Range, and McGregor Range (NMDGF
1999a).

Black Tern (Chlidonias niger) - Species of Concern, BLM Sensitive

The black tern forages and breeds in vegetated marshes with areas of open water. It is considered to
be an uncommon summer migrant speciesin Sierraand Otero Counties and has been observed in the
White Sands Missile Range and McGregor Range (NMDGF 1999a).

Cave Myotis (Myotis velifer) - Species of Concern, BL M Sensitive

The cave myotis primarily occurs in desert and lower grasslands, but also in pifion-juniper woodlands.
It inhabits mine shafts, tunnels, caves, and bridges (NMDGF 1999a).Its range includes New Mexico,

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-11
and Development in Sierra and Otero Counties October 2000

D-11-8



Arizona, Texas, Oklahoma, and Utah. Within Sierra and Otero Counties, it is known to occur in the
Gilaand Lincoln National Forests, White Sands Missile Range, and McGregor Range (NMDGF
1999a).

Desert Pocket Gopher (Geomys bursarius arenarius) - Species of Concern, BLM Sensitive

The desert pocket gopher inhabits lowland areas with loamy, sandy soils. It tendsto avoid areas with
sandy or rocky soils (Bogan 1999). It is known to occur in Otero County in the vicinity of Alamogordo
and Tularosa, but is not known to occur in Sierra County (Bogan 1999).

Ferruginous Hawk (Buteo regalis) - Species of Concern, BLM Sensitive

The ferruginous hawk utilizes open grasslands and prairies, especialy for nesting. It occursin New
Mexico both as awinter migrant and a nesting resident. It is present in Sierra and Otero Counties as a
migrant (BLM 1997).

Fringed Myotis (Myotis thysanodes) - Species of Concern, BLM Sensitive

This bat primarily occursin mid-elevation grasslands, desert, oak and pifion woodlands, but also in
high-elevation spruce-fir forests. The range of this species includes New Mexico, Arizona, Colorado,
and Texas. It occursin both Sierraand Otero Counties and specifically is known to occur in Cibola,
Gila, and Lincoln National Forests, White Sands Missile Range, and McGregor Range (NMDGF
1999a).

Gray-footed Chipmunk (Tamias canipes) - Species of Concern, BLM Sensitive

The gray-footed chipmunk primarily inhabits forest habitats, but also utilizes pifion-juniper and arroyo
habitats. The range of this species includes New Mexico and Texas. Within Otero County, this
species is known to occur in the Lincoln National Forest and the Guadalupe Mountains, aswell asin
pifion-juniper habitats adjacent to McGregor Range (NMDGF 1999a).

Guadalupe Southern Pocket Gopher (Thomomys bottae quadalupensis) - Species of Concern,
BLM Sensitive

The Guadal upe southern pocket gopher occursin areas with loamy soil in avariety of habitats ranging
from arid lowland to mountains. It tends to avoid areas with rocky soils (Bogan 1999). It isknown to

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-11
and Development in Sierra and Otero Counties October 2000

D-11-9



occur in the Guadalupe Mountains in Eddy County, New Mexico, and a'so may occur in the
Guadalupe Mountains in Otero County (Bogan 1999).

L ogger head Shrike (Lanius ludovicianus) - Species of Concern, BLM Sensitive

The loggerhead shrike occurs in avariety of shrub/grassiand, open woodland, and chaparral habitats.

It isaresident species throughout New Mexico and israre to fairly common at lower and elevations
and locally common at middle elevations. This speciesis known to be present in both Sierra and Otero
Counties.

L ong-legged M yotis (Myotis volans) - Species of Concern, BLM Sensitive

This bat primarily occurs in ponderosa pine and pifion-juniper habitats, and also occursin grassland
habitats. It useslarge ponderosa pine snags, deciduous tree snags, rock crevices, mine shafts, and
abandoned buildings for roosting. This migrant speciesis present in New Mexico from May through
September. It isknown to occur in Cibola, Gila, and Lincoln National Forests, White Sands Missile
Range, and McGregor Range (NMDGF 1999a).

L ong-eared Myotis (Myotis evotis) - Species of Concern, BLM Sensitive

This bat occursin pifion-juniper and ponderosa pine habitats. The range of this speciesincludes New
Mexico, Arizona, and Utah. Within Sierra County, it is known to occur in the Cibola and Gila National
Forests, but has not been identified in Otero County (NMDGF 1999a).

L ongfin Dace (Aqgosia chrysogaster) - Species of Concern, BLM Sensitive

The longfin dace occursin avariety of aquatic habitats ranging from clear, cool mountain brooks to
small intermittent desert streams with a sand or gravel substrate (NMDGF 1999a). The range of this
species includes New Mexico, Arizona, and Mexico. Within New Mexico, it ispresent in Sierra
County in the Gila River drainages, and San Francisco River. It wasintroduced into the Rio Grande
Basin downstream of the Elephant Butte Reservoir in the 1950s and is present in Percha Creek
(NMDGF 19993).
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Mineral Creek Mountain Snail (Oreohelix pilsbryi) - Species of Concern

The Mineral Creek mountain snail inhabits an extremely small area 327 by 327 feet (100 by 100
meters) along Mineral Creek in the vicinity of the Oliver's Mine, which is approximately 5 miles north of
Chloride, Sierra County (Metcalf and Smartt 1988).

Neotropic Cormor ant (Phalacrocorax brasilianus) - New Mexico Threatened

The neotropic cormorant generally occursin larger bodies of water, such asreservoirs. For nesting,
they require stands of trees or shrubs near or in water and free from human disturbance. Thisbird
breeds and is variable aresident in the Rio Grande Valley at the Elephant Butte and Caballo
Reservoirs, and it is considered to be a vagrant in the Alamogordo area (NMDGF 1999a).

New M exican Jumping M ouse (Zapus hudsonius luteus) - Species of Concern, New M exico
Threatened, BLM Sensitive

The New Mexican jumping mouse inhabits riparian areas bordering permanent streams, ditches, and
wet meadows, with dry higher ground near waterways to provide for nesting and hibernation (NMDGF
1999a). The vegetation istall, dense, and dominated by grasses and forbs. These nocturnal mammals
hibernate for much of the year and are active primarily from May through September. Jumping mouse
populations have declined because of wetland destruction, overgrazing, urban encroachment, and
periodic severe flooding (NMDGF 1999a). This speciesis known to occur in the Cloudcroft area of
the Sacramento Mountainsin Otero County. Also it isknown to occur in the Pedro Armendaris Land
Grant north of Sierra County, athough it has not been identified in Sierra County.

Northern Goshawk (Accipiter gentilis) - Species of Concern, BLM Sensitive

The northern goshawk utilizes primarily moderate to high canopied mature coniferous forests with
gparse underbrush. Nest sites are selected in forest stands with a high density of large trees and canopy
closure. The northern goshawk is aresident species throughout the Rocky Mountain states. It is
known to occur within and adjacent to the Lincoln and Gila National Forests.

Occult Little Brown Bat (Myotis lucifugus occultus) - Species of Concern, BL M Sensitive

This bat occursin ponderosa pine and mixed conifer forest habitats, as well as pifion-juniper habitats,
with permanent water sources, such as streams, rivers, and lakes, where it feeds on flying insects. Itis
known to occur in the Cibola, Gila, and Lincoln National Forests.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-11
and Development in Sierra and Otero Counties October 2000
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Pale Townsend's Big-ear ed Bat (Plecotus townsendii pallescens) - Species of Concern, BLM
Sensitive

This bat occurs in grass mountain, pifion-juniper, and arroyo habitats. It is strongly associated with
caves and abandoned mine tunnels that are used by large congregations of bats as day and winter
hibernation roosts, as well as for maternity colonies.

Small-footed M yotis (Myotis ciliolabrum) - Species of Concern, BL M Sensitive

This bat occursin creosote rolling upland habitats. It isknown to occur in Sierraand Otero Counties.

Spotted Bat (Euderma maculatum) - Species of Concern, BLM Sensitive

The spotted bat occursin avariety of habitats, including grass flats, desert shrub, grass mountain,
pifion-juniper, and riparian habitats. It isknown to occur in Sierra County.

TexasHorned Lizard (Phrynosoma cornutum) - Species of Concern, BLM Sensitive

The Texas horned lizard inhabits arid and semiarid open habitats with sparse plant growth. The
substrate may consist of sand, loam, hardpan, or rock, but usually with some loose soil for burying.
This species occursin Sierra and Otero Counties.

Western Burrowing Owl (Speotyto cunicularia hypugea) - Species of Concern, BLM
Sensitive

The western burrowing owl inhabits level, open, and dry areas that are typical of low-statute grassland
or desert, and that contain available burrows. They typically nest in abandoned burrows of prairie
dogs, aswell as ground squirrels, woodchucks, foxes, and badgers. This speciesis present in Sierra
and Otero Counties.

White-faced | bis (Plegadis chihi) - Species of Concern, BLM Sensitive

The white-faced ibis inhabits grass flats, salt flats, and riparian habitats. It nestsin shoreline and marsh
habitats bordered by open water. The summer breeding range of the white-faced ibis includes New
Mexico, Arizona, Colorado, Oklahoma, and Utah. Within Sierra and Otero Counties, it is known to

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-11
and Development in Sierra and Otero Counties October 2000
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occur in the Gilaand Lincoln National Forests, White Sands National Monument, and McGregor
Range (NMDGF 1999a).

White Sands W oodr at (Neotoma micropus leucophaea) - Species of Concern, BLM Sensitive

The White Sands woodrat inhabits lowland areas with sandy soils and burrows under large thorny
shrubs (Bogan 1999). It is known to occur in the Tularosa Basin within the White Sands National
Monument and the Holloman Air Force Base and is likely to occur elsewhere within the Tularosa
Basin. The White Sands woodrat is potentially the same species as the southern plains woodrat
(Neotoma micropus canescens), which occurs more commonly in eastern New Mexico, although this
has not been documented (Bogan 1999).

Yuma Myotis (Myotis yumanensis) - Species of Concern, BLM Sensitive

This bat occursin pifion-juniper habitats. It is known to occur in Cibolaand Gila National Forests and
McGregor Range.

BLM LCFO SENSITIVE SPECIES

Cornudas Mountains L and Snail (Ashmunéla amblya cornudasensis) - BLM L CFO Sensitive

The Cornudas Mountains land snail occurs in mixed shrub mountain habitats on the Cornudas
Mountains, to which it isendemic. Its distribution range extends outside the Cornudas Mountains
ACEC boundaries.

Y ellow-billed Cuckoo (Coccyzus americanus occidentalis) - BLM L CFO Sensitive

The yellow-billed cuckoo breeds in riparian woodlands and similar habitats at lower (2,800 to 5,500
feet) to middle (5,000 to 7,500 feet) elevations. The summer breeding range includes New Mexico,
Arizona, Colorado, and Utah. Within Sierraand Otero Counties, it is known to occur in the Lincoln
National Forest, White Sands Missile Range, McGregor Range, and Rio Grande Valley (NMDGF
19993).

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-11
and Development in Sierra and Otero Counties October 2000
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APPENDIX D-I11

SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)
Plant Species
Kuenzler Echinocereus FE
hedgehog fendleri var. NM Thr
cactus Kuenzeri
Sacramento Argemone FE, X X
prickly poppy pleiacantha NM Thr
Sssp.
pinnati secta
Todsen's Hedeoma FE
pennyroyal todsenii w/CH
NM Thr
Duncan's cory Coryphantha SC X X X
cactus duncanii NM
(Duncan’s End
pincushion
cactus)
Glass Mountain Hexalectris SC
coral-root nitida NM
End
BLMS
Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-I11
and Development in Sierra and Otero Counties October 2000
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APPENDIX D-I11
SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)
Wright's marsh Cirsium SC X
thistle wrightii
Desert Cereus greggii SC X X
night-blooming var. greggii NM
cereus End
BLMS

Guadalupe Chrysothamnus SC X X
rabbitbrush Nauseosus var. BLMS

texensis
Fish hook barrel Ferocactus BLMS X X X
cactus hamatacanthus

var.

hamatacanthus
Gramagrass Toumeya BLMS X
cactus papyracanthus
Guadaupe Sophora BLMS X X X
Mountains gypsophila
mescal bean var.

guadalupensis

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-I11
and Development in Sierra and Otero Counties October 2000
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APPENDIX D-I11
SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)

Sheer’s cory Coryphantha NM X
cactus scheeri var. End

uncinata
Gray sibara Sharagrisea LCFOS X
Gypsum Mentzelia LCFOS X
blazingstar humilis var.

guadalupensis
Gypsum Anulocaulis LCFOS X
ringstem gypsogenus

var. howar dii
Roetter's Echinocereus LCFOS X X
hedgehog X Roetteri var.
cactus Roetteri
Mosquito plant Agastache NM X

cana Rare

Animal Species

American Falco FE X X X X X X
peregrine falcon | peregrinus NM Thr

anatum

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-I11
and Development in Sierra and Otero Counties October 2000
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APPENDIX D-I11
SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)

Interior least tern | Sterna FE X

antillarum
Northern Falco femoralis FE X X
aplomado falcon | septentrionalis Nm End
Southwestern Empidonax FE X
willow flycatcher | traillii extimus w/PCH
Bald eagle Haliaeetus FT X X X X

leucocephalus NM Thr
Arctic peregrine | Falco FT X X X X X X
falcon peregrinus (S/A)

tundrius
Mexican spotted | Strix FT X X X X
owl occidentalis

lucida
Mountain plover | Charadrius PT X

montanus

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-I11
and Development in Sierra and Otero Counties October 2000
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APPENDIX D-I11
SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)

Arizona Cynomys C X
black-tailed ludovicianus BLMS
prairie dog arizonensis
Chiricahua Rana C X
leopard frog chiricahuensis BLMS
Arizona Bufo SC X
southwestern microscaphus BLMS
toad microscpahus
Baird's sparrow Ammodramus SC X X X X

bairdii NM Thr

BLMS

Big free-tailed Nyctinomops SC X X X
Bat macrotis BLMS
Black tern Chlidonias SC X

niger BLMS
Cave myotis Myotis velifer SC X X X X

BLMS
Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-I11
and Development in Sierra and Otero Counties October 2000
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APPENDIX D-I11
SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)
Desert pocket Geomys SC X X
gopher bursarius BLMS
arenarius
Ferruginous Buteo regalis SC X X X X X X
hawk BLMS
Fringed myotis Myotis SC X X X X
thysanodes BLMS
Gray-banded Lampropeltis NM X X X X Rocky
kingsnake alterna End habitats east
of Tularosa
Basin
Gray-footed Tamias canipes SC X X
chipmunk BLMS
Guadalupe Thomomys SC X X X
southern pocket umbrinus BLMS
gopher guadalupensis
Loggerhead Lanius SC X X X X X X X
shrike ludovicianus BLMS
Long-legged Myotis volans SC X X X
myotis BLMS
Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-I11
and Development in Sierra and Otero Counties October 2000

D-111-6



APPENDIX D-I11
SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)

Long-eared Myotis evotis SC X X
myotis BLMS
Longfin dace Agosia SC X

chrysogaster BLMS
Mineral Creek Oreohelix SC X
mountainsnail pilsbryi
Mottled rock Crotalus NM Thr X X X X Rocky
rattlesnake lepidus lepidus habitats east

of Tularosa
Basin

Neotropic Phalacrocorax NM Thr X
cormorant brasilianus
New Mexican Zapus SC X
jumping mouse hudsonius NM Thr

luteus BLMS
Northern Accipiter SC X X
goshawk gentilis BLMS
Occult little Myotis SC X X
brown bat lucifugus BLMS

occultus

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-I11
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APPENDIX D-I11
SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)

Pale Townsend's | Plecotus SC X X X X
big-eared bat townsendii BLMS

pallescens
Small-footed Myotis SC X X X X X X
myotis ciliolabrum BLMS
Spotted bat Euderma SC X X X X

maculatum BLMS
Texas horned Phrynoso SC X X X X
lizard macor nutum BLMS
Western Speotyto SC X
burrowing owl cunicularia BLMS

hypugea
White-faced ibis | Plegadis chihi SC X X

BLMS

White Sands Neotoma SC X X
woodrat miCropus BLMS

leucophaea
Yumamyotis Myotis SC X X

yumanensis BLMS

Draft RMPA/EIS for Federal Fluid Minerals Leasing Appendix D-I11
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APPENDIX D-I11
SPECIAL STATUSSPECIESLIKELY TO OCCUR IN BLM’sDECISION AREA AND ASSOCIATED HABITATS

General Information Habitat Type
Riparian/
Common Scientific Desert | Montane | Woodland/ Other Other
Name Name Status | Grasslands | Scrub Scrub Forest Arroyo Malpais | Wetlands | (Cropland)

Cornudas Ashmunella LCFOS X
MountainsLand | amblya
snail cornudasensis
Y ellow-billed Coccyzua LCFOS X
cuckoo americanus

occidentalis

SOURCES:

M. Howard, Las Cruces BLM Field Office, 1999
New Mexico Department of Game and Fish, BISON-M Database
NOTES:
Status: FE = Federally Endangered, FT = Federally Threatened, C = Federal Candidate, PE = Proposed Endangered, PT = Federally Proposed Threatened, CH = Critical Habitat

designated, SC = Federal Species of Concern, NM End = New Mexico Endangered, NM Thr = New Mexico Threatened, BLMS = BLM Sensitive, LCFOS = Las Cruces Field
Office Sensitive

Draft RMPA/EIS for Federal Fluid Minerals Leasing
and Development in Sierra and Otero Counties

Appendix D-I11
October 2000
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December 2, 1998

Attn. Theresa Hanley

Bureau of Land Management
Las Cruces Field Office
1800 Marquess

Las Cruces, NM 88005

RE:  Developing a RMPA to the White Sands Resource Management Plan to address fluid minerals
leasing in Sierra and Otero Counties. 1610 (03000).
NMGF No. 6534

Dear Ms. Hanley:

The Department of Game and Fish (Department) has reviewed the Bureau of Land Management’s
(BLM) scoping notice for fluid mineral leasing and development on public land in Sierra and
Otero counties. The Department’s concerns regard impacts on big game, small game, threatened,
endangered, and sensitive, species habitats. One of our primary concerns is the potential impact
of oil and gas mining activities on potential bighorn sheep transplant sites.

Free-ranging populations of desert bighorn sheep number 200 statewide and are distributed among
six populations. No population currently exceeds 100 individuals. The Caballo, Sacramento, and
Guadalupe mountains are considered potential release sites. Desert bighorn populations are not
secure and remain vulnerable to innumerable impacts. The Department is still far from reaching
our de-listing goal of 500 desert bighorn sheep distributed among three geographically separate
populations or metapopulations, each of which numbers at least 100 sheep. Our goals are further
described in New Mexico’s Long Range Plan for Desert Bighorn Sheep Management 1995-2002
(NMGF 1995).

The available literature indicates that bighorn may temporarily abandon habitat due to increased
human activity resulting from mining operations, which could be critical if mining occurs on
lambing grounds or water sources (Leslie and Douglas 1980; Campbell and Remington 1981).
Roads built or improved for mining or other activities may provide access to previously
undisturbed areas and increase potential negative impacts of people in bighorn habitat (McQuivey
1978). In the Grand Resource Area in Utah, improvement of county roads in remote, critical
bighorn ranges led to increased use by hikers, mountain bikers, commercial tours, and rock
climbers in bighorn habitat (BLM 1993). Lastly, roads fragment habitat that may be important for
inter-mountain movements. We have similar concerns about the potential impacts of increasing
human disturbance on other wildlife species, especially mule deer, antelope and small game



Theresa Hanley -2- December 2, 1998

species, as these areas have good populations that produce a huntable surplus.

Included for your use is a list of threatened, endangered, and sensitive species existing in Sierra
and Otero Counties.Thank you for the opportunity to comment on this scoping packet. Please
contact Patrick Snyder, Southwest Area Wildlife/Habitat Specialist, at (505) 522-9796 if you have
any questions for Sierra County or Michael Massy, Southeast Area Habitat Specialist, at (505)
624-6135 if you have any questions for Otero County.

Sincerely,

Andrew V. Sandoval, Chief
Conservation Services Division

Bureau of Land Management (BLM). 1993. City Slickers II Environmental Assessment. Ut-068-93-108.
Grand Resource Area, Moab District Office. Moab, Utah. July 1993

Campbell, B. H. and R. Remington. 1981. Influence of construction activities on water use patterns of
desert bighorn sheep. Wildl. Soc. Bull. 9:63-65.

Leslie, D. M., Jr. and C. L. Douglas. 1980. Human disturbance at water sources of desert bighorn
sheep. Wildl. Soc. Bull. 8:284-290.

McQuivey, R. P. 1978. The desert bighorn sheep of Nevada. Nevada Dep. of Fish and Game Biol. Bull.
6, Reno. 81pp.

New Mexico Department of Game and Fish. 1995. New Mexico’s long range plan for desert bighorn
sheep management 1995-2002. Final Report. Fed. Aid in Wildl. Restor. Proj. W-127-R10. New
Mexico Department of Game and Fish, Santa Fe. 40pp.

AVS/PS/af

cc: Lieutenant Governor Walter Bradley
Field Supervisor Ecological Services, USFS
Jerry A. Maracchini (Director, NMGF)
Scott Brown (Assistant Director, NMGF)
Steve Henry (Chief SW Area Operations, NMGF)
Mike Bell (Chief SE Area Operations, NMGF)
Jim Bailey (Assistant Chief, CSD, NMGF)
Amy Fisher (Assistant Chief, CSD, NMGF)
Patrick Snyder (SW Area Wildlife/Habitat Specialist, NMGF)
Michael Massey (SE Habitat Specialist, NMGF)
Eric Rominger (Bighorn Sheep Contractor, NMGF)



STATUS .& DISTRIBUTION

STATE OF NEW MEXICO: THREATENED, ENDANGERED, SENSITIVE
USFWS: THREATENED, ENDANGERED, CANDIDATE, PROPOSED, SPECIES OF CONCERN
US BUREAU OF LAND MANAGEMENT: SENSITIVE
US FOREST SERVICE: SENSITIVE
EXTIRPATED FROM NEW MEXICO
US CITES LISTED
HARVESTABLE
EXTINCT

State-wide lists: pages 3-13
County lists: pages 14-66

JABLE KEY

FWS ESA US FISH & WILDLIFE SERVICE; ENDANGERED SPECIES ACT

NM WCA NEW MEXICO; WILDLIFE CONSERVATION ACT

FS R3 US FOREST SERVICE; REGION 3, NEW MEXICO & ARIZONA

BLM NM US BUREAU OF LAND MANAGEMENT, NEW MEXICO

NM Sen NEW MEXICO; SENSITIVE (INFORMAL)

FWS SOC US FISH & WILDLIFE SERVICE; SPECIES OF CONCERN (INFORMAL)

ENDANGERED

THREATENED

PROPOSED

CANDIDATE

RESTRICTED

THREATENED or ENDANGERED based on SIMILARITY OF APPEARANCE
SENSITIVE and SPECIES OF CONCERN (SOC)

" PO VWM

Biota Information System Of New Mexico (BISON-M) Mar 26, 1998 - Dept. of Game & Fish, Conservation Services Div.
1



ADDITIONAL INFORMATION

COMPLETE SPECIES ACCOUNTS: Information pertaining to taxonomy,

status, distribution, habitat, environmental association, food habits,
management practices and references for all vertebrates and selected
invertebrates in New Mexico is in a database, the Biota Information
System Of New Mexico (BISON-M) and maintained by the New Mexico
Department of Game and Fish, Conservation Services Division. All
accounts are available on the Internet World Wide Web at:

http://www.fw.vt.edu/fishex/states/nm.htm

or contact Jon Klingel
Conservation Services Division
New Mexico Department of Game & Fish
P.0. Box 25112
Santa Fe, New Mexico 87504

voice:505-827-9912 fax:505-827-9956
e-mail: j klingel@gmfsh.state.nm.us

Or contact the New Mexico Department of Game and Fish, Endangered Species
Program in Santa Fe at (505) 827-9904.

Information on federal status species is provided as a courtesy only. We
suggest you contact the indicated federal agency for specifics regarding
the status of these species. Offices: USFWS, Ecological Services Office,
Albuquerque; US Forest Service Region 3 Office, Albuquerque; and US
Bureau of Land Management State Office, Santa Fe.

Biota Information System Of New Mexico (BISON-M) Mar 9, 1998 - Dept. of Game & Fish, Conservation Services Div.
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New Mexican Wildlife of Concern - Otero

Rio Grande Cutthroat Trout
Rio Grande Chub
White Sands Pupfish

Sacramento Mountain Salamander
Northern Leopard Frog

Bleached Earless Lizard
Texas Horned Lizard

White Sands Prairie Lizard
Little White Whiptail
Desert Kingsnake

Texas Longnose Snake
Mottled Rock Rattlesnake
Desert Massasauga

Brown Pelican

Neotropic Cormorant
American Bittern

Snowy Egret
Black-crowned Night Heron
White-faced Ibis

Osprey

Mississippi Kite

Bald Eagle

Northern Goshawk

Common Black-hawk
Swainson’s Hawk
Ferruginous Hawk
Aplomado Falcon

American Peregrine Falcon
Sora

Western Snowy Plover
Mountain Plover
Black-necked Stilt
Long-billed Curlew
Interior Least Tern
Black Tern

Common Ground-dove
Flammulated Owl

Burrowing Owl

Mexican Spotted Owl
Elegant Trogon

Belted Kingfisher
Southwestern Willow Flycatcher
Loggerhead Shrike

Bell's Vireo

Gray Vireo

Gray Catbird

American Redstart

Baird's Sparrow
Sprague's Pipit (no data)
Varied Bunting

Biota Information System Of New Mexico (BISON-M) Mar 9, 1998 -

SCIENTIFIC NAME........ooiiiiimeniininiiinninnnnns

Oncorhynchus clarki virginalis
Gila pandora
Cyprinodon tularosa

Aneides hardii
Rana pipiens

Holbrookia maculata ruthveni
Phrynosoma cornutum
Sceloporus undulatus cowlesi
Cnemidophorus inornatus gypsi
Lampropeltis getula splendida
Rhinocheilus lecontei
Crotalus lepidus lepidus
Sistrurus catenatus edwardsii

Pelecanus occidentalis carolinensis
Phalacrocorax brasilianus
Botaurus lentiginosus

Egretta thula brewsteri
Nycticorax nycticorax hoactii
Plegadis chihi

Pandion haliaetus carolinensis
Ictinia mississippiensis
Haliaeetus leucocephalus
Accipiter gentilis

Buteogallus anthracinus anthracinus
Buteo swainsoni

Buteo regalis

Falco femoralis septentrionalis
Falco peregrinus anatum
Porzana carolina

Charadrius alexandrinus nivosus
Charadrius montanus

Himantopus mexicanus

Numenius americanus americanus
Sterna antillarum athalassos
Chlidonias niger surinamensis
Columbina passerina paliescens
Otus ‘flamseolus

Athene cunicularia hypugaea
Strix occidentalis lucida
Trogon elegans canescens
Ceryle alcyon

Empidonax traillii extimus
Lanius ludovicianus

Vireo bellii

Vireo vicinior

Dumetella carolinensis ruficrissa
Setophaga ruticilla tricolora
Ammodramus .bairdii

Anthus spragueii

Passerina versicolor
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New Mexican Wildlife of Concern - Otero County rage2or?

Western Small-footed Myotis Bat
Occult Little Brown Myotis Bat
Cave Myotis Bat

Long-Tegged Myotis Bat

Fringed Myotis Bat

Spotted Bat

Pale Townsend's Big-eared Bat
Big Free-tailed Bat

Penasco Least Chipmunk
Gray-footed Chipmunk
Gray-footed Chipmunk

Arizona Black-tailed Prairie Dog
Guadalupe Pocket Gopher

Botta‘'s Pocket Gopher (subspecies)
Desert Pocket Gopher

Plains Pocket Mouse

Rock Pocket Mouse

New Mexican Jumping Mouse
Ringtail

Western Spotted Skunk

Common Hog-nosed Skunk

Cloudcroft Checkerspot Butterfly

W FE_APP Y

Rock Squirrel
Mexican Gray Wolf
Grizzly Bear

Jaguar

Merriam's Elk

Desert Bighorn Sheep

SCIENTIFIC NAME.........cciniieiiniannnnnnn,

Myotis ciliolabrum melanorhinus
Myotis lucifugus occultus
Myotis velifer

Myotis volans interior

Myotis thysanodes thysanodes
Euderma maculatum

Plecotus townsendii pallescens
Nyctinomops macrotis

Tamias minimus atristriatus
Tamias canipes canipes

Tamias canipes sacramentoenstis
Cynomys ludovicianus arizonensis
Thomomys bottae guadalupensis
Thomomys bottae tularosae
Geomys arenarius brevirostris
Perognathus flavescens gypsi
Chaetodipus intermedius ater
Zapus hudsonius luteus
Bassariscus astutus

Spilogale gracilis.

Conepatus mesoleucus

Occidryas anicia cloudcrofti

Spermophilus variegatus tularosae

Canis Tlupus baileyi (extirpated from NM)

Ursus arctos (extirpated from NM)
Panthera onca arizonensis
Cervus elaphus merriami (extinct)
Ovis canadensis wmexicana -
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New Mexican Wildlife of Concern - Sierra County rage1or2
SCIENTIFIC RAME. ... ....iiiiiiiiiiiiiiinnnnnnnnnnn

Rio Grande Cutthroat Trout
Gila Trout

Longfin Dace

Rio Grande Chub

Rio Grande Sucker

White Sands Pupfish

Arizona Toad
Chiricahua Leopard Frog
Northern Leopard Frog

Big Bend Slider
Texas Horned Lizard
Desert Kingsnake
Texas Longnose Snake
Desert Massasauga

Brown Pelican
Neotropic Cormorant
Great Egret

Snowy Egret
White-faced Ibis
Mississippi Kite
Bald Eagle

Northern Goshawk
Northern Gray Hawk
Common Black- hawk
Swainson's Hawk
Ferruginous Hawk
Aplomado Falcon
American Peregrine Falcon
Western Snowy Plover
Mountain Plover
Black Tern

Common Ground-dove
E1f Owl

Burrowing Owl
Mexican Spotted Owl
Lucifer Hummingbird
Belted Kingfisher
Souttwestern Willow Flycatcher
Loggerhead Shrike
Bell's Vireo

Gray Vireo

Sprague's Pipit
Baird's Sparrow
Varied Bunting

Oncorhynchus clarki virginalis
Oncorhynchus gilae

FWS.. NM...
ESA  WCA

Agosia chrysogaster (native to Gila basin only in NM) -

Gila pandora
Catostomus plebeius
Cyprinodon tularosa

Bufo microscaphus microscaphus
Rana chiricahuensis
Rana pipiens

Trachemys gaigeae

Phrynosoma cornutum
Lampropeltis getula splendida
Rhinocheilus lecontei
Sistrurus catenatus edwardsii

Petecanus occidentalis carolinensis

Phalacrocorax brasilianus
Ardea alba egretta
Egretta thula brewsteri
Plegadis chihi

Ictinia mississippiensis
Haliaeetus leucocephalus
Accipiter gentilis
Asturina nitida maximus

Buteogallus anthracinus anthracinus

Buteo swainsoni

Buteo regalis

Falco femoralis septentrionalis
Falco peregrinus anatum
Charadrius alexandrinus nivosus
Charadrius montanus

Chlidonias niger surinamensis
Columbina passerina pallescens
Micrathene whitneyi whitneyi
Athene cunicularia hypugaea
Strix occidentalis lucida
Calothorax lucifer

Ceryle alcyon

Empidonax traillii extimus
Lanius ludovicianus

Vireo bellii

Vireo vicinior

Anthus spragueii

Ammodramus bairdii

Passerina versicolor

m m .
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New Mexican Wildlife of Concern - Sierra County rage2or2

Western Small-footed Myotis Bat
Yuma Myotis Bat

Occult Little Brown Myotis Bat
Long-legged Myotis Bat

Fringed Myotis Bat

Long-eared Myotis Bat

Pale Townsend's Big-eared Bat
Gunnison's Prairie Dog

Botta's Pocket Gopher (subspecies)
Pecos River Muskrat

Ringtail

Common Hog-nosed Skunk
Chihuahuan Pronghorn

Desert Bighorn Sheep

Mineral Creek Mountainsnail

Southwest. Pearly Checkerspot Butterfly

Obsolete Viceroy Butterfly

SCIENTIFIC NAME........cciiiiiinnnienanannanannns

Myotis ciliolabrum melanorhinus
Myotis yumanensis yumanensis
Myotis lucifugus occultus
Myotis volans interior

Myotis thysanodes thysanodes
Myotis evotis evotis

Plecotus townsendii pallescens
Cynomys gunnisoni

Thomomys bottae opulentus
Ondatra zibethicus ripensis
Bassariscus astutus

Conepatus mesoleucus
Antilocapra americana mexicana-
Ovis canadensis mexicana-(endangered pops)

Orechelix pilsbryi
Charidryas acastus sabina
Basilarchia archippus obsoleta

American Eel

Rio Grande Silvery Minnow
Speckled Chub

Loach Minnow

Blue Sucker

Gray Redhorse

Arizona Black-tailed Prairie Dog
Hot Springs Cotton Rat

Mexican Gray Wolf

Grizzly Bear

Jaguar

Merriam's Elk

Anguilla rostrata (extirpated from NM)
Hybognathus amarus

Macrhybopsis aestivalis aestivalis
Rhinichthys cobitis

Cycieptus elongatus

Moxostoma congestum

Cynomys ludovicianus arizonensis
Sigmodon fulviventer goldmani (extinct)
Canis lupus baileyi (extirpated from NM)
Ursus arctos.(extirpated from NM)
Panthera onca arizonensis
Cervus-elaphus merriami (extinct)

FWS.. NM...
ESA  WCA
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NEW MEXICO ENERGY, MINERALS
& NATURAL RESOURCES DEPARTMENT

Jennifer A. Salisbury
CARINET SECRETARY

11 December 1998

Leslie Ellwood

Dames and Moore

633 Seventeenth Street, Suite 2500
Denver, Colorado 80202-3625

Dear Ms. Eliwood:

This letter is regarding your request for updated information on rare plants in Sierra and Otero
Counties, New Mexico. | am not aware of any new rare plant records for Sierra County.
Three new plant taxa have recently been discovered in southeastern Otero County. Two are
new varieties (in press) that occur on gypsum outcrops in townships T20S R17E, T21S R18E
and T22S R18E. They will be named Anulocaulis lelosolenus var. howardii and Mentzelia
humilis var. guadalupensis. Look for these new taxa to be published in the autumn 1999
edition of the journal Sida by Richard Spellenberg and Thomas Wootten. The third is a
undescribed Cryptantha sp. nov. that is presently known only from Upper Dog Canyon in
township T25S R20E. | will be conducting additional field surveys for this plant next May in
the Brokeoff Mountains and intend to submit an article with its name and description to Sida
sometime next summer. Therefore, this new spacies will not have a published name until
about two years from now. Nevertheless, it is a very rare plant and should be considered in
land management plans. If | can be of further help, contact me at (505)827-7865.

Best R;ards,

Robert Sivinski
bslvinski@state.nm.us

e e e e et ——
Forestry Division, 408 Galisteo St., Mailing Address: P.O. Box 1948, Santa Fe, NM 87504-1948



28-12-1999 14:00 303 289 7859 D&M Denver ESG-IM P.@3,07

United States Department of the Interior

FISH AND WILDLIFE SERVICE

New Mexico Ecological Services Field Office
2105 Osuna NE
Albuquerque, New Mexico 87113
Phone: (505) 3468-2626 Fax: (506) 346-2542

January 5, 1989

Cons#2-22-98-1-109
Leslie Ellwood
Project Biologist
Dames & Moore
633 Seventeenth Street, Suite 2500
Denver, Colorado 80202-36256

Dear Ms. Ellwood:

This responds to your letter dated November 20, 1998, requesting information on
species Federally-listed or proposed to be listed as threatened or endangered occurring
in Otero and Sierra Counties, New Mexico. It is our understanding that Dames &
Mogre, in conjunction with the Bureau of Land Management (BLM), is preparing an
Environmental Impact Statement (EIS), 8s per Nationel Environmental Policy Act
guidance for an Fluid Minerais Resource Management Plan amendment to the existing
Resource Management Plan (RMP). The proposed amendment describes fiuid minerals
resource planning activities to specifically address heightened Interest In oil, gas, and
geotharmal leasing/development of BLM-managed public lands within the planning area
(Otero and Slerra County).

National Environmental Policy Act requirements should be integrated with other
planning and environmental review procedures so that all such procedures run
concurrently rather than consecutively. As you may be aware, the U.S. Fish and
Wildlife Service (Service) has recommended programmatic consultation over the effects
of oil and gas leasing activities on federally-listed species (biological opinion on the
Cabalio RMP to Area Manager dated April 28, 1997; Cons#2-22-86-F-329). Additional
information and rasource concerns Identified by the Service within the planning area
may be found In the aforementioned biologica! opinion to assist in the development of
the EIS document. The EIS may provide adequete consideration of Federally-listed
species concerns for the selected alternative, consistent with the purposes of the
Endangered Species Act (Act). : ’

Although site-specific lists are unavailable, we have enclosed a current list of federally-
endangered, threatened, candidate species, and species of concern that may be found
in Otero and Sierre Counties. Under the Act, it is the responsibility of the Federal action
agency or their designated representative to determine whether the proposed action
*may affect” any listed or proposed species. We routinely recommend species-specific
surveys during the proper breeding/flowering season and within appropriate habitat to
address project-related impacts on these species. Although candldate species are not
protected under the Act, the Service is required to monitor their status. If any
candidate specles or species of concern decline significantly, they could become listed
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Ms. Leslie Ellwood 2

as threatened or endangered. Therefore, actions which may contribute to the listing of
these species should be avoided. We recommend including candidates and species of
concern in any necessary site surveys and/or assessments.

As provided in the Act at Section 7(a){1), all Federal agencies shall, in consultation,
utilize their authorities in the furtherance of the purposes of the Act by carrying out
programs for the conservation of endangered and threatened species. Therafore, as we
are concerned about ensuring adverse impacts from the proposed activities are
sufficiently minimized or eliminated; we are also concerned about how such resource
development activities occurring within the planning area will protect and promote the
recovery of listed species. For example, the planning area, which includes Otero Mesa,
contains large blocks of native yucca-grassland habitat which may be essential for the
racovery of the federally-endangered northern aplomado falcon (Falco femoralis
septentrionalis). Depending on the locstion, intensity, and/or proper implementation of
proposed resource development activities, such actions may prevent the
reestablishment of this spacies into one of the few remaining suitable habitat areas in
the U.S. due to habitat fragmentation or alteration. Habitat loss, in part, is a factor
originally associated with the decline and subsequent listing of this falcon as
endangered.

The EIS should, at a minimum, address ali direct, Indirect, and cumulative impacts
associated with the proposed actions on important fish and wildlife, such as federally-
listed species and/or their habitats. This should include efforts to minimize or eliminate
adverse impacts on such resources. Cumulative impacts should include all past,
present, and reasonably foreseeable future actions of Federal, State, and private
activities in and/or nesr the planning area forming the environmental baseline. In
addition, a range of viable alternatives including the no-action alternativa should be
explored and objectively evaluated to provide clear options to the decisionmaker and the

public.

We appreciate the opportunity to provide important pre-project pianning information to
assist in adequate consideration of New Mexico's unique heritage of rare wildlite and
habitats. We recommend contacting the New Mexico Department of Game and Fish
and the New Mexico Energy, Minerals, and Natural Resources Department, Forestry and
Resources Conservation Division for information concerning fish, wildlife, and plante of
State concern. We look forward to reviewing a copy of the draft EIS, when it becomes
available. If we can be of any further assistance, please contact Chris Perez of my
staff at the letterhead address above or at telephone extension 119.

Sincerely,
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Ms. Leslie Ellwood 3
Enclosure

cc: {w/o enc)

Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico

Director, New Mexico Forestry and Resources Conservation Division, Santa Fe, New
Mexico

Mike Howard, BLM, Las Cruces, New Mexico



Threatened, Endangered, Candidate Species,
and Species of Concern
Otero and Sierra counties, New Mexico
October 27, 1999

Otero

Northern aplomado falcon, Falco femoralis septentrionalis, E

Kuenzler hedgehog cactus, Echinocereus fendleri var. kuenzleri, E
Sacramento prickly poppy, Argemone pleiacantha ssp. pinnatisecta, E
Todsen's pennyroyal, Hedeoma todsenii, E

Southwestern willow flycatcher, Empidonax traillii extimus, E

Interior least tern, Sterna antillarum athalassos, E

Black-footed ferret, Mustela nigripes, E**

Bald eagle, Haliaeetus leucocephalus, T

Mexican spotted owl, Strix occidentalis lucida, T

Sacramento Mountains thistle, Cirsium vinaceum, T

Mountain plover, Charadrius montanus, PT

Big free-tailed bat, Nyctinomops macrotis (=Tadarida m., T. molossa), SC
Black-tailed prairie dog, Cynomys ludovicianus, SC

Cave myotis, Myotis velifer, SC

Desert pocket gopher, Geomys bursarius arenarius, SC

Fringed myotis, Myotis thysanodes, SC

Gray-footed chipmunk, Tamias canipes, SC

Greater western mastiff bat, Eumops perotis californicus, SC

Guadalupe southern pocket gopher, Thomomys umbrinus guadalupensis, SC
Long-legged myotis, Myotis volans, SC

New Mexican meadow jumping mouse, Zapus hudsonius luteus, SC
Occult little brown bat, Myotis lucifugus occultus, SC

Pale Townsend's (=western) big-eared bat, Plecotus townsendii pallescens, SC
Small-footed myotis, Myotis ciliolabrum, SC

Spotted bat, Euderma maculatum, SC

White Sands woodrat, Neotoma micropus leucophaea, SC

American peregrine falcon, Falco peregrinus anatum, SC

Arctic peregrine falcon, Falco peregrinus tundrius, SC (S/A)

Baird's sparrow, Ammodramus bairdii, SC

Black tern, Chlidonias niger, SC

Ferruginous hawk, Buteo regalis, SC

Loggerhead shrike, Lanius fudovicianus, SC

Northern goshawk, Accipiter gentilis, SC

Western burrowing owl, Athene cunicularia hypugaea, SC

White-faced ibis, Plegadis chihi, SC

Yellow-billed cuckoo, Coccyzus americanus, SC

White Sands pupfish, Cyprinodon tularosa, SC

Sacramento mountain salamander, Aneides hardii, SC

Texas horned lizard, Phrynosoma cornutum, SC

Sacramento Mountains checkerspot butterfly, Euphydryas anicia cloudcrofti, SC
Sacramento Mountains silverspot butterfly, Speyeria atlantis capitanensis, SC




QOtero, Cont'd

Sacramento Mountains blue butterfly, Icaricia icarioides (new subspecies), SC
Alamo beardtongue, Penstemon alamosensis, SC

Desert night-blooming cereus, Cereus greqdii var. greggii, SC

Goodding's onion, Allium gooddingii, SC

Guadalupe rabbitbrush, Chrysothamnus nauseosus var. texensis, SC

Gypsum scalebroom, Lepidospartum burgessii, SC

Sierra Blanca cliffdaisy, Chaetopappa elegans, SC

Villard's pincushion cactus, Escobaria villardii, SC

Wright's marsh thistle, Cirsium wrightii, SC

Sierra

Northern aplomado falcon, Falco femoralis septentrionalis, E
Southwestern willow flycatcher, Empidonax traillii extimus, E
Todsen's pennyroyal, Hedeoma todsenii, E w/CH

Gila trout, Oncorhynchus gilae, E

Black-footed ferret, Mustela nigripes, E**

Bald eagle, Haliaeetus leucocephalus, T

Mexican spotted owl, Strix occidentalis lucida, T

Whooping crane, Grus americana, XN

Chiricahua leopard frog, Rana chiricahuensis, C

Black-tailed prairie dog, Cynomys ludovicianus, SC*

Fringed myotis, Myotis thysanodes, SC

Greater western mastiff bat, Eumops perotis californicus, SC
Long-eared myotis, Myotis evotis, SC

Long-legged myotis, Myotis volans, SC

Occult little brown bat, Myotis lucifugus occultus, SC

Organ Mountains Colorado chipmunk, Eutamias quadrivittatus australis, SC
Pale Townsend's { =western) big-eared bat, Plecotus townsendii pallescens, SC
Southwestern otter, Lutra canadensis sonorae, SC
Small-footed myotis, Myotis cilioclabrum, SC

Spotted bat, Euderma maculatum, SC

White Sands woodrat, Neotoma micropus leucophaea, SC
Yuma myotis, Myotis yumanensis, SC

American peregrine falcon, Falco peregrinus anatum, SC
Arctic peregrine falcon, Falco peregrinus tundrius, SC (S/A)
Baird's sparrow, Ammodramus bairdii, SC

Black tern, Chlidonias niger, SC

Ferruginous hawk, Buteo regalis, SC

Loggerhead shrike, Lanius ludovicianus, SC

Northern goshawk, Accipiter gentilis, SC

Western burrowing owl, Athene cunicularia hypugaea, SC
White-faced ibis, Plegadis chihi, SC




Sierra, cont'd

Yellow-billed ctickoo, Coccyzus americanus, SC
Desert sucker, Catostomus clarki, SC

Longfin dace, Agosia chrysogaster*, SC
Sonora sucker, Catostomus insignis, SC

Speckled dace, Rhinichthys

osculus {(Gila drainage), SC

White Sands pupfish, Cyprinodon tularosa, SC

Arizona southwestern toad, Bufo microscaphus microscaphus, SC
Texas horned lizard, Phrynosoma cornutum, SC

Desert viceroy butterfly, Limenitis archippus obsoleta, SC

Mineral Creek mountainsnail, Oreohelix pilsbryi, SC

Duncan's cory cactus, Coryphantha duncanii, SC

Pinos Altos fameflower, Talinum humile, SC

Sandhill goosefoot, Chenopodium cycloides, SC

PE

PE w/CH
T

PT

PT w/CH
PCH

C

SC
S/A

XN

* %

G:\Users\Chris\99-478list.wpd

I

Endangered

Proposed Endangered

Proposed Endangered with critical habitat

Threatened

Proposed Threatened

Proposed Threatened with critical habitat

Proposed critical habitat

Candidate Species (taxa for which the Service has sufficient
information to propose that they be added to list of endangered
and threatened species, but the listing action has been
precluded by other higher priority listing activities).

Species of Concern (taxa for which further biological research
and field study are needed to resolve their conservation status)
Similarity of Appearance

Introduced population

Nonessential experimental

Survey should be conducted if project involves impacts to
prairie dog towns or complexes of 200-acres or more for the
Gunnison's prairie dog {Cynomys gunnisoni) and/or 80-acres or
more for any subspecies of Black-tailed prairie dog {Cynomys
ludovicianus). A complex consists of two or more neighboring
prairie dog towns within 4.3 miles (7 kilometers) of each other.
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United States Department of the Interior,, "~
FISH AND WILDLIFE SERVICE 070
New Mexico Ecological Services Field Office G0 A -\

2105 Osuna NE
Albuquerque, New Mexico 87113
Phone: (505) 346-2525 Fax: (505) 346-2542 e

October 27, 1999

Cons. #2-22-99-1-478

Memorandum

To: Field Manager, Bureau of Land Management (BLM), Las Cruces, New Mexico
{Attn: Mike Howard)

From: Field Supervisor, New Mexico Ecological Services Field Office, U.S. Fish and
Wildilife Service (Service), Albugquerque, New Mexico

Subject: Draft Resource Management Plan Amendment (RMPA)/Environmental Impact
Statement: Fluid Minerals Leasing Sierra/Otero Counties, New Mexico

This responds to your request for comments on a draft outline of RMPA alternatives
provided during a meeting held at our field office on September 15, 1999. Specifically,
we were asked to focus on the adequacy of the range of alternatives in address.ng
important fish and wildlife resources, including federally-listed species. The purpose of
the RMPA is to address future oil, gas, and geothermal leasing and development on
~hlic lands in Sierra and Otero counties involving 2.4 million surface acres
administered by the BLM and 3.7 acres of Federal mineral estate. Although
environmentz planning documents were prepared in the 1980s for minerals leasing
within that .ea, increased nominations for oil/gas leasing, particularly in species
sensitive areas has prompted a re-evaluation.

Due to some recent species status changes, we have enclosed an updated list of
federally-endangered, threatened, candidate species, and species of concern that may
occur within the study area. Although candidate species are not protected under the
Act, the Service is required to monitor their status. If any candidate species or species
of concern decline significantly, they could become listed as threatened or endangered.
Therefore, actions which may contribute to the listing of these species should be
avoided. We recommend including candidates and species of concern in any necessary

site surveys and/or assessments.

It is our understanding that the RMPA will determine where and under what conditions
oil, gas, and geothermal leasing, exploration, and development will be permitted within
the 20-year plan period. In addition, these determinations will identify certain
stipulations attached to minerals leases for the adequate consideration for sensitive
resources. Three alternatives were submitt«d for our review and are defined as follows:



Field Manager; BLM-Las Cruces Field Office 2

No-action alternative--the continuation of management according to the RMP on a case-
by-case National Environmental Policy Act (NEPA) analysis; Alternative A--management
emphasis on mitigation of impacts which would predictably result from case-by-case
NEPA analysis and; Alternative B--management emphasis on avoidance of impacts and
restrictions which would emphasize resource protection. The preferred alternative was

identified as Alternative A.

According to 40 CFR part 1502.14, agencies must rigorously explore and evaluate all
reasonable alternatives, including those alternatives outside the jurisdiction of the lead
agency. NEPA alternatives should provide for a full spectrum of analysis and provide
clear choices. In this case, all three alternatives appear closely related partly because
all three choices result in the implementation of the proposed action. The preferred
alternative provides for an emphasis on mitigation of impacts associated with the no-
action alternative while Alternative B emphasizes resource protection. However,
mitigation should probably not be regarded as a first step or as an emphasis of any
particular alternative. Mitigation should be the last step in a process that begins first
with adequate planning to avoid the impact.

The Service recommends an additional alternative that would include a true "no-action”
alternative (e.g., no further mineral leasing activities). Inclusion of this analysis should
provide a benchmark in order to allow decisionmakers the opportunity to compare the
full magnitude of the environmental effects of each alternative, particularly in light of
numerous identified resource issues and ongoing uses within the study area. And, this
would exemplify an alternative outside the jurisdiction of the agency, which must be
satisfied according to 40 CFR Part 1502.14. All of the alternatives, particularly the
preferred alternative, should specifically discuss the range and types of stipulations
available that would result in a clearer separation of each alternative. It is our
understanding that the majority of interest in oil/gas leasing within the study area is on
or near Otero Mesa, Otero County, New Mexico. This may also affect the choice of
alternatives and should be addressed.

As indicated in our biological opinion dated April 28, 1997, on the BLM's resource
management plan (Cons#2-22-96-F-329), the Service is primarily concerned with the
existing effects from ongoing livestock grazing combined with habitat loss and
fragmentation associated with extensive oil and gas leasing. This concern applies to
desert grassland species that would include the federally-endangered northern aplomado
falcon (Falco femoralis septentrionalis). Perhaps the most important decimating factor
attributed to the decline of the aplomado falcon in the U.S. is habitat loss/degradation.
In the U.S., Otero Mesa is one of the few remaining large expanses (particularly on
public lands) of remnant Chihuahuan desert grassland. In the Southwest, the aplomado
falcon depends on the desert grassland ecosystem and wherever it remains, is essential
habitat for the falcon. Therefore, Otero Mesa {including McGregor Range) is a high
priority recovery area for the falcon because of the combination of its overall size,
relatively unfragmented natural condition, and its proximity to breeding aplomado
populations in nearby Mexico. The falcon has historically (1917) and recently



Field Manzger; BLM-Las Cruces Field Office 3

(1991,1993, 1997, and 1999) been reported within Otero County. The 1999 sighting
was confirmed on Otero Mesa by a qualified ornithologist.

The 1990 aplomado falcon recovery plan states that, "...suitable habitat in the United
States and Mexico should be identified and protected..."” and goes on to stress that,
"Particular attention should be directed toward suitable habitat on public lands."”
Section 7(a){1) of the Act calls for all Federal agencies to utilize their authorities to
further the purposes of the Act by carrying out programs for the conservation of
endangered and threatened species. To date, no such programs are in effect for areas
such as Otero Mesa that are now under increased pressure for oil/gas development.
Additionally, according to 40 CFR Part 1500.1, the NEPA process is intended to help
public officials make decisions that are based on understanding of environmental
consequences, and take actions that protect, restore, and enhance the environment.

We strongly advise the BLM to develop a conservation program for listed species
consistent with Section 7{a)(1) within the study area with an emphasis on the
endangered aplomado falcon and Otero Mesa. The elements of such a plan could
include delineating areas important for aplomado falcon recovery as well as other
sensitive species/resources as areas of critical environmental concern. This should also
assist you in compliance with Section 7(a)(2) (consultation requirement). Baseline
analyses or the "affected environment" should take into account ongoing livestock
grazing programs and associated facilities. Cumulative effects assessments should be
projected over the plan's 20-year period. Assuming minerals leasing will be undertaken,
a reasonable effort should be made to determine at what level of oil/gas development
and other human activity may be tolerated without adversely affecting the aplomado
falcon or the integrity of its habitat. Other special status and/or listed species concerns
in the remaining portions of the analysis area should be addressed (if not already
considered within the RMP) with respect to the proposed action.

We appreciate the opportunity to provide comments and look forward to continued
cooperation on compliance with the National Environmental Policy Act and the
Endangered Species Act. In reference to the above, please contact Chris Perez of my

staff at (505) 346-2525, extension 119.

Attachment

cc (w/o attachment):
Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico

G:\Users\Chris\99-478.wpd
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Threatened, Endangerad, Candidate Species,
and Species of Concern
Otero and Sierra Counties, New Mexico
January 5, 1999

Qtero

Northern aplomado falcon, Falcg famoralis septantrionalis, E

American peregrine falcon, Falco paregrinus angtum, E

Arctic peragrine falcon, Falco peregrinus tundrius, E(S/A)

Southwastern wlllow flycatcher, Empldonax traiflii axtimus, E

Interior least tern, Sterna antilierum athalasgos, €

Kuenzler hedgehog cactus, Echinocereus fendler] var. kuenzieri, E
Sacramento prickly poppy, Argemone pleiacantha ssp. pinnatisecta, E
Todsen’'s pennyroyal, Hadesoma todsenil, E

Black-footed ferret, Mugtela nigrives, E

Bald eagle, Halinaetys leycocephalys, T

Mexican spotted owl, Strix occidantalis lucida, T

Sacramento Mountains thistle, Cirgium vinaceym, T

Arizona black-talled prairie dog, Cvnomvs ludovicianug arizonensig, SC

Big free-tailed bat, Nvctinomops macrotis (=Jadarida m,, 1. molossa), SC
Cave myotis, Myotig yelifer, SC

Desert pocket gopher, Geomys bursarius arengrius, SC

Fringed myotis, Myotis thyaanodes, SC

Gray-footed chipmunk, Tamias canipes, SC

Greater western mastiff bat, Eumops pergtis californicus, SC

Guadalupe southern pocket gopher, Thomomys umbrinus guadalupensis, SC
Long-legged myotis, Myotis yolans, SC

New Mexican meadow jumping mouse, Zapus hudsonius Juteus, SC

Occult little brown bat, Myotis lucifugus ocgultus. SC

Pale Townsend's (=western) big-eared bat, Plecotus townsendii pallescens, SC
Small-footed myotis, Mvatis gillolabrum, SC

White Sands woodrat, Neotoma micropus leucophaes, SC

Baird's sparrow, Ammeodramus baledii, SC

Black tern, Chlidonias niger, SC

Ferruginous hawk, Buteo reqgslis, SC

Loggerhead shrike, Lanius judoviclanys, SC

Northern goshawk, Acclolter gentliis, SC

Western burrowing owl, Athene cunicularia hypuges, SC

White-faced Ibis, Plagadls chihi, SC

White Sands pupfish, Cyprinodon tularosa, SC

Sacramento mountain salamander, Angides hardii, SC

Texas horned lizard, Phrynosoma cornutum, SC

Sacramento Mountains checkerspot butterfly, Euphvdrvas anicla cloudcrofti, SC
Sacramento Mountains silverspot butterfly, Spaypria atiantis capitanensis, SC
Sacramento Mountains blue butterfly, Icaricia |carioides new subspecies, SC
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Alamo beardtongue, Panastemon alamosensis, SC

Desert night-blooming cersus, Careus greqgii ver. greggii, SC
Goodding's onion, Allium gooddingii, SC

Guadalupe rabbitbrush, Chrysothamnys nauseosus ver. texensis, SC
Gypsum scalebroom, Lanidoapartum burgessii, SC

Sierra Blanca cliffdaisy, Chaatopapna slegans, SC

Villard's pincushion cactus, Escobaria viilerdii, SC

Wright's marsh thistle, Cirsium wrightii, SC

Sierra

Northern aplomado faicon, Ealco femoralig septentrionalis, €
American peregrine falcon, Ealco perearinug anatum, E
Arctic peregrine falcon, Ealco peregrinus tundrius, E (S/A)
Southwestern willow flycatcher, Empidonax traillii extimus, E
Todsen's pennyroys!, Hadeoma todsenii, E w/CH

Gila trout, Oncorhynchuys gilae, E

Black-footed ferret, Mustels pigripes, E

Bald eagle, Hallasetys leucocephalys, T

Mexican spotted owl, Strix occldentalis lucida, T

Whooping crane, Grus amaricana, XN

Chiricahua leopard frog, Rgna chiricehusnsis, C

Arizona black-tailed prairie dog, Cynomys ludovicignus arizonensis, SC
Fringed myotis, Mvotig thysanodes, SC

Greater western mastiff bat, Eumops perotig californicus, SC
Long-eared myotis, Myotis avotls, SC

Long-legged myotis, Mygtis volans, SC

Occult little brown bat, Myotis lucifugus occuitus, SC

Organ Mountains Colorado chipmunk, Eutamias quadrivittatus gustralis, SC
Pale Townsend's (=western) big-eared bat, Placotus townsendii pallescens, SC
Southwestern otter, Lutra canadensis gonorae, SC
Smali-footed myotis, Myotls ciliolabrum, SC

Spotted bat, Eyderma maculatym, SC

White Sands woodrat, Naotoma micropus leucophaea, SC
Yume myotis, Myotis yumanensig, SC

Baird's sparrow, Ammodramus bairdil, SC

Black tern, Chiidonias niger. SC

Ferruginous hawk, Butao reaalig, SC

Loggerhead shrike, Lanjus ludovicianug, SC

Northern goshawk, Agcipiter gantilis, SC

Westarn burrowing owl, Athene cunicularia hypugea, SC
White-faced ibis, Plagadis chihi, SC

Desert sucker, Catostomus clarki, SC

Longfin dace, Agosla chrygogaster®, SC

Sonora sucker, Catoatomus insianig, SC
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Speckled dace, Bhinichthys osculus (Gila drainage), SC

White Sands pupfish, Cyprinodon tularosa, SC

Arizona southwastern toad, Bufo microscaphus microscaphus, SC
Texas horned lizard, Phrynogoma gcornytum, SC

Mineral Creek mountainsnail, Qraohelix pilsbryi, SC

Duncan's cory cactus, Corvphantha duncanii, SC

Pinos Altos fameflower, Talinum humile, SC

Sandhill goosefoot, Chenopodium cycioides, SC

Index

£

PE

PE w/CH
T

PT

PT w/CH
PCH

C

SC

S/A
XN

Endangered

Proposed Endangered

Proposed Endangered with critical habitat

Threatened

Proposed Threatened

Proposed Threatened with critical habitat

Proposed critical habitat

Candidate Species (-taxa for which the Service has
sufficlent information to propose that they be added to the
endangered or threatened species list, but for which listing
action has been precluded by other higher priority listing
activity)

Species of Concern {—taxa for which further biological
research and field study are needed to resolve their
conservation status)

Similarity of Appearance

Introduced population

Nonessential experimental
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GLOSSARY

Abandonment—Termination of fluid minerals operations, production operations, removal of facilities,
plugging of the well bore, and reclamation of surface disturbances.

Affected Environment—Surface or subsurface resources (including social and economic elements)
within or adjacent to a geographic area that potentially could be affected by gas development and
production activities. The environment of the area to be affected or created by the alternatives under
consideration. (40 CFR 1502.15)

A-weighted—A weighting function applied to the noise spectrum, which approximates the response of
the human ear.

Alkalinity—Quantity and type of compounds in water that collectively cause a pH shift to alkalinity.

Allotment (Range)—A designated area of land available for livestock grazing upon which a specified
number and kind of livestock may be grazed under management of an authorized agency.

Alluvial Plains—Floodplains produced by thefilling of avalley bottom and consisting of fine mud,
sand, or gravel.

Alter native—A combination of management prescriptions applied in specific anounts and locations to
achieve a desired management emphasis as expressed in goals and objectives. One of a number of
plans or projects proposed for decision-making.

Ambient (air)—The surrounding atmospheric conditions to which the general public has access.
Analysis Area—For thisRMPA/EIS, refersto lands that overlie Federa fluid minerals, and exclude
areas that are closed to leasing by statute and lands administered by surface management agencies

other than BLM.

Animal Unit Months (AUM)—Amount of forage required to sustain a cow/calf unit (one cow and
one calf) for one month.

Annular—Having the form of aring; ring-shaped.

Application—A written request, petition, or offer to lease lands for the purpose of fluid minerals
exploration and/or right-of-extraction.
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Aquifer—A water-bearing layer of permeable rock, sand or gravel. A formation, group of formations,
or part of aformation that contains sufficient saturated permeable material to conduct groundwater and
yield large quantities of water to wells and springs.

Areas of Critical Environmental Concern (ACEC)—A BLM designation pertaining to areas where
specific management attention is needed to protect and prevent irreparable damage to important
historical, cultural, and scenic values, fish or wildlife resources, or other natural systems or processes,
or to protect human life and safety from natural hazards.

Arroyo—A term applied in the arid and semiarid regions of the southwestern United States to the
small, deep, flat-floored channel or gully of an ephemeral stream or of an intermittent stream usually
with vertical or steeply cut banks of unconsolidated material at least 2 feet (60 centimeters) high; it is
usually dry, but may be transformed into a temporary watercourse or short-lived torrent after heavy
rainfall.

Aspect—The direction in which a slope faces.
Barite (BaS04)—A mineral used to increase the weight of the drilling mud.

Basin—A depressed area having no surface outlet (topographic basin); a physiographic feature or
subsurface structure that is capable of collecting, storing, or discharging water by reason of its shape
and the characteristics of its confining material (water); a depression in the earth’s surface, the lowest
part often filled by alake or pond (lake basin); a part of ariver or canal widened (drainage, river,
stream basin)

Basin and Range—Topography characterized by a series of tilted fault block mountain ranges and
broad intervening basins.

Basin and Range Physiographic Province—A province in the southwestern United States
characterized by a series of tilted fault blocks forming longitudinal ridges or mountains and broad
intervening basins.

Benthic—Of, pertaining to, or living in or on the bottom of a waterbody.

Bentonite—A naturally occurring clay used to keep the cuttings in suspension as they move up the
bore hole.

Big Game—L arge species of wildlife that are hunted, such as elk, deer, bighorn sheep, and pronghorn
antelope.
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Biodiver sity—The diversity of living organisms considered at all levels of organization including
genetics, species, and higher taxonomic levels, and the variety of habitats and ecosystems, aswell as
the processes occurring therein.

Biogenic Rock—An organic rock produced directly by the physiological activities of living organisms,
either plant or animal; e.g., cora reefs, shelly limestone, pelagic ooze, coal, peat.

Bioher m—A mound-, dome-, lens-, or reef-like or otherwise circumscribed mass of rock built up by,
and composed almost exclusively of, the remains of sedentary organisms (corals, algae, foraminifers,
mollusks, gastropods, stromatopords) and enclosed or surrounded by rock of different lithology.

Blowout—An uncontrolled expulsion of gas, ail, or other fluids from adrilling well. A blowout occurs
when formation pressure exceeds the pressure applied to it by the column of drilling fluid and when
blowout prevention equipment is absent or fails.

Bored Crossing—A subterranean crossing of aroad, railway, river, or other obstacle, by a pipeline,
transmission line, or other transport system.

Bradenhead Testing—The bradenhead is the portion of the wellhead that isin communication with
the annular volume between the surface casing and the next smaller casing string. Conceptually, if there
is positive pressure at the bradenhead, this indicates that a casing leak or an inadequate cement job
could exist on awell.

Brine—A highly saline solution.

Bureau of Indian Affairs—An agency of the Department of the Interior responsible for encouraging
and assisting Indian people to manage their own affairs under the trust relationship to the Federal
government; to facilitate, with the maximum involvement of Indian people, full development of their
human and natural resource potential, and promote self-determination by using the skills and capabilities
of Indian people in the direction and management of programs for their benefit.

Bureau of Land M anagement—An agency of the Department of the Interior responsible for
managing most Federal government subsurface minerals. It has surface management responsibility for
Federal lands designated under the Federal Land Policy and Management Act of 1976.

Cambrian—The oldest of the periods of the Paleozoic Era; also the system of strata deposited during
that period.

Carbonaceous—Coaly; pertaining to, or composed largely of, carbon.
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Casing—Stee! pipes of varying diameter and weight, joined together by threads and
couplings,"inserted" into the well bole for the purpose of supporting the walls of the well and preventing
them from caving in. Surface casing isinserted from the ground surface to approximately 250 feet (76
metes), production casing isinserted to the total depth of the well (smaller diameter pipe than surface
casing), cemented in place and latter perforated for production.

Casual Use—Activitiesthat ordinarily lead to no significant disturbance of Federal lands, resources, or
improvements.

Centralizer—A device secured around the casing at various intervals to center the casing in the hole
and provide a uniform cement sheath around the casing.

Christmas Tree—An assemblage of valves, located at the top of casing, from which tubing in the well
IS suspended.

Clean Air Act—Federal legislation governing air pollution. Prevention of Significant Deterioration
above legally established levels include the following:

Class| - minimal additional deterioration in air quality (certain national parks and wilderness areas).

Class || - moderate additional deterioration in air quality (most lands).

Class Il - greater deterioration for planned maximum growth (industrial areas).
Coal—A readily combustible rock containing more than 50 percent weight and more than 70 percent
by volume of carbonaceous material including inherent moisture, formed from compaction and
induration of variously altered plant remains similar to those in peat. Differencesin the kinds of plant
materials (type), in degree of metamorphism (rank), and in the range of impurity (grade) are

characteristic of coa and are used in classification.

Colluvium—A general term applied to loose and incoherent deposits, usualy at the foot of a slope or
cliff and brought there chiefly by gravity. Talus and cliff debris are included in such deposits.

Completion—The activities and methods to prepare awell for production. Includes installation of
equipment for production from an oil or gas well.

Conditions of Approval—Conditions or provisions (requirements) under which an Application for a
Permit to Drill or a Sundry Notice is approved.
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Connate Water—Water entrapped in the interstices of a sedimentary rock at the time the rock was
deposited.

Conspecific—Of or pertaining to the same species.

Controlled Surface Use (CSU)—A fluid minerals leasing constraint under which use and occupancy
isallowed (unless restricted by another stipulation), but identified resource values require specia
operational limitations that may modify lease rights.

Corridor—TFor purposes of this environmental assessment, awide strip of land within which a
proposed linear facility could be located.

Council on Environmental Quality (CEQ)—An advisory council to the President of the United
States established by the national Environmental Policy Act of 1969. It reviews Federal programs for
their effect on the environment, conducts environmental studies, and advises the president on
environmental matters.

Cow-Calf Livestock Operation—A livestock operation in which a base breeding herd of mother
cows and bulls is maintained. The cows produce a calf crop each year, and the operation keeps some
heifer calves from each calf crop for breeding herd replacements. The operation sells the rest of the calf
crop between the ages of 6 and 12 months along with old or non-productive cows and bulls.

Critical Habitat—An area occupied by athreatened or endangered species “on which are found
those physical and biological features (1) essential to the conservation of the species, and (2) which
may require special management considerations or protection” (16 USC 1532 (5)(A)(1)1988).
Unoccupied by suitable habitat for the threatened or endangered species is not automatically included
unless such areas are essential for the conservation of the species (50 CFR 424.12(e)0.

Crucial Habitat—An areathat is essential to the survival of any wildlife species sometime during itslife
cycle.

Cultural Resource Inventory Classes:

Class| - Inventory of existing data: A study of a defined area designed (1) to provide a narrative
overview (cultural resource overview) derived from existing cultural resource information and (2) to
provide a compilation of existing cultural resource site record data on which to base the
development of the BLM's site record system.
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Classlll - Anintensive field inventory designed to locate and record, from surface and exposed
profileindications, al cultural resource sites within a specified area. A Class|ll inventory is
appropriate on small project areas, all areas to be disturbed, and primary cultural resource areas.

Cultural Resour ces—Remains of human activity, occupation, or endeavor, as reflected in districts,
sites, buildings, objects, artifacts, ruins, works of art, architecture, and natural features important in
human events.

Cumulative Impact—The impact on the environment that results from the incremental impact of the
action when added to other past, present, or reasonably foreseeable future actions regardless of what
agency (Federal or non-Federal) or person undertakes such other actions. Cumulative impacts can
result from individually minor but collectively significant actions taking place over aperiod of time (40
CFR 1508.7).

Cuttings—Fragments of rock dislodged by the bit and brought to the surface in the drilling mud.
Debitage (cultural resources)—Waste flakes from tool-making activities.

Depth of Burial—The depth below the ground surface and/or thickness of overlying stratum over a
particular rock unit of geologic interest. Coals buried at a depth of more than 4,000 feet do not have the
flow capacity needed for economic methane gas development.

Depth to Coal Pay—The depth below the ground surface of a potential economic coal unit.

Desiccation—The removal of moisture; to become dried up.

Decision Area—Public land (BLM-administered) and private split-estate (i.e., private surface acreage
overlying Federally owned fluid minerals) are referred to in this document as BLM’ s Decision Area.

Development Well—A well drilled within the known or proven productive area of an oil field with the
expectation of producing oil or gas from the producing reservoir.

Dewatering—The act of removing water.

Directional Drilling—The intentional deviation of awellbore from vertical to reach subsurface areas
off to one side from the drilling site.

Discretionary Closure—Those lands where the BLM has determined that fluid mineralsleasing, even
with the most restrictive stipulations, would not adequately protect other resources, values, or land
uses.
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Disposal Well—A well into which produced water from other wellsisinjected into an underground
formation for disposal.

Distribution Line—An electric power line operating at a voltage of less than 69 kilovolts.

Diurnal—Describes a cyclic event recurring daily; or the nature or habit of an organism to be active
during daylight hours.

Diver sity—The relative abundance of wildlife species, plant species, communities, habitats, or habitat
features per unit of area

Drilling Fluids—The circulating fluid used to bring cuttings out of the wellbore, cool the drill bit,
provide hole stability, and pressure control.

Drilling Rig—The derrick, draw-works, and attendant surface equipment of a drilling or workover
unit.

Drilling—The operation of boring a hole in the earth, usually for the purpose of finding and removing
subsurface formation fluids such as oil and gas.

Dry Hole—Any well incapable of producing oil or gasin commercial quantities. A dry hole my
produce water, gas, or even oil, but not enough to justify production.

Easement—A right afforded a person or agency to make limited use of another’sreal property for
access or other purposes.

Embar go—A restriction imposed on commerce by law; especially a prohibition of tradein a particular
commodity.

Emission—Effluent discharge into the atmosphere, usually specified by mass per unit time.

Endangered Species—Any animal or plant speciesin danger of extinction throughout all or a
significant portion of its range.

Enhanced Recovery—The use of artificial means to increase the amount of hydrocarbons that can be
recovered from areservoir. A reservoir depleted by normal extraction usually can be restored by
secondary or tertiary methods of enhanced recovery.

Environmental Impact Statement (EI S)—A document prepared to analyze the impacts on the
environment of a proposed action and released to the public for review and comment. An EIS must
meet the requirements of NEPA, CEQ, and the directives of the agency responsible for the proposed
action.
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Erosion—The group of processes whereby earthy or rocky material isworn away by natural sources
such aswind, water, or ice and removed from any part of the earth’s surface.

Ephemeral Stream—A stream that flows only in direct response to precipitation.

Evapotranspiration—Loss of water from aland area through transpiration of plants and evaporation
from the soil.

Exploration Well—A well drilled in the area where there is no oil or gas production (also known as
wildcat well).

Exsolve—From exsolution, the process whereby an initially homogeneous solid solution separates into
two (or possibly more) distinct crystalline phases without addition or removal of material to or from the
system; i.e., without change in the bulk composition. | generally, though not necessarily, occurs on
cooling. Synonym: unmixing.

Eyrie—The nest of birds of prey.

Fan—An accumulation of debris brought down by a stream descending through a steep ravine and
debouching in the plain beneath, where the detrital material spreads out in the shape of afan, forming a
section of avery low cone.

Federal Candidate Species—Sensitive wildlife species currently under consideration for inclusion to
the list of Federal threatened or endangered species. Species are placed in one of the following
categories:

1. Available dataon biological vulnerability and threat(s) support listing, but additional data are
needed on precise habitat and/or critical habitat boundaries.

2. Avallable dataindicate that listing may be appropriate, but substantial data on vulnerability
and threats are not available to support immediate listing.

3A. Probably extinct.
3B. Taxado not meet the USFWS definition of species; taxa may be re-evaluated in the future.

3C. Taxathat have proven to be more abundant or widespread than was previously believed
and/or those that are not subject to any identifiable threat; further research may indicate

re-evaluation to Category 1 or 2.
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Federal Land Policy and Management Act of 1976 (FL PM A)—Public Law 94-570 signed by the
President of the United States on October 21, 1976. Established public land policy for management of
lands administered by the Bureau of Land Management (BLM). FLPMA specifies several key
directions for the BLM, notably (1) management on the basis of multiple use and sustained yield, (2)
land plans prepared to guide management actions, (3) public land management for the protection,
development, and enhancement of resources, (4) public land retention in Federal ownership, and (5)
public participation in reaching management decisions.

Federal Listed Species—Animal or plant species listed by the USFWS as threatened or endangered.
Fiduciary—Held in trust.

Flare—An arrangement of piping and a burner to dispose of surplus combustible vapors, usually
situated around a gasoline plant, refinery, or producing well.

Floodplain—The flat ground along a stream that is covered by water when the stream overflowsits
banks at flood stages.

Fluid Minerals—In this case, ail, gas, and geothermal resources.

Forage—AlIl browse and herbaceous foods available to grazing animals, which may be grazed or
harvested for feeding.

Foreground View—The landscape area visible to an observer within amile.
Formation—A body of rock identified by lithic characteristics and stratigraphic position; it is
prevailingly, but not necessarily tabular, and is mappable at the earth’ s surface or traceable in the

subsurface (NACSN, 2984, Art. 24).

Fossil—Any remains, trace, or imprint of a plant or animal that has been preserved by natural
processes in the earth's crust since some past geologic time.

Fractured—Fissured, broken, or cracked. See also Hydraulic Fracturing.
Fragile Soil—A soil that is especialy vulnerable to erosion or deterioration due to its physical
characteristics and/or location. Disturbance to the surface or the vegetative cover can initiate arapid

cycle of loss and destruction of soil material, structure, and ability to sustain a biotic community.

Fragmentation—See Habitat Fragmentation.
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Free Market—An economic market operating by free competition.
Fugitive Dust—Airborne particles emitted from any source other than through a stack or vent.

Game Management Unit (GMU)—Colorado is divided into approximately 150 geographic areas
called Game Management Units. Game species are managed on a unit specific basis.

Geophysics—Study of the earth by quantitative physical methods.

Graben—Fault block valley; elongated, depressed crustal block bounded by faults on its long side.
Habitat—A specific set of physical conditions that surround a single species, a group of species, or a
large community. In wildlife management, the major components of habitat are considered to be food,
water, cover, and living space.

Habitat Fragmentation—The disruption (by division) of extensive habitats into smaller habitat
patches. The effects of habitat fragmentation include loss of habitat area and the creation of smaller,
more isolated patches of remaining habitat.

Habitat M anagement Plan (HM P)—A written and officially approved plan for a specific
geographical area of public land that identifies wildlife habitat and related objectives, establishes the

sequence of actions for achieving objectives, and outlines procedures for evaluating accomplishments.

Habitat Type—An aggregation of all land areas potentialy capable of producing similar plant
communities at climax.

Her petofauna—Reptiles and amphibians.

Highest and Best Use—Use of aresource (i.e., property) that maximizes its potential.
Historic—Archaeological and archivally known sites related to the activities of non-native peoples,
whether they be of Euro-American, Afro-American or Asian-American origin, in the period after the

European discovery of the New World (ca. A.D. 1492).

Hummocky—Like a hummock, full of hummocks (alow, rounded hill, knoll, hillock; atract of
wooded land higher than a nearby swamp or marsh).

Hydraulic Fracturing—A method of stimulating production by increasing the permeability of the
producing formation.
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Hydric Soils—Saturated soils.

Hydr ocar bons—Organic compounds of hydrogen and carbon, whose densities, boiling points, and
freezing points increase as their molecular weights increase. Although composed mostly of carbon and
hydrogen, hydrocarbons exist in a great variety of compounds, owing to the strong affinity of the carbon
atom for other atoms and itself. The smallest molecules are gaseous, the largest are solids. Petroleum is
amixture of many different hydrocarbons.

Hydr ogeologically Connected—The connection of two or more hydrologic systems, usually refersto
separate aguifersin which water can pass and exchange with other aquifers.

Hydrophytic—Water-loving; ability to grow in water or saturated soils.

Hydrostatic Test—The testing of pipeline integrity by closing of all openings and pumping water into
the pipe at a pressure greater than the normal operating pressure to determine whether or not leaks are
present.

I mmigrant—Individual who movesinto the project areafrom another part of the country.

I mpact—A modification of the existing environment caused by an action (such as construction or
operation of facilities).

Incised Channels—Deeply and sharply cut stream channels.

I ncrements—Maximum allowable increases over legally established baseline concentrations of
pollutants covered by the Prevention of Significant Deterioration (PSD) provisions designated as Class
[, 11, and Il areas.

Indian Mineral Estate—A minera estate owned by the Federal government and held in trust for the
Indian people. The Bureau of Indian Affairs and Bureau of Land Management, as agents of the
Secretary of the Interior, have the responsibility for administering the leasing and development of oil and
gas resources in such a case. However, under the auspices of the Indian Self Determination Act of

1968 and Indian Mineral Development Act of 1982, Indian people may take aleadership roleinthe
management of their mineral resources.

Indicator Species—A species of animal or plant whose presence isafairly certain indication of a
particular set of environmental conditions. Indicator species serve to show the effects of development
actions on the environment.

Indirect | mpacts—Secondary effects that occur in locations other that the initial action or later in time.
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I ndurated—Said of a compact rock or soil hardened by the action of pressure, cementation, and
especialy heat. Also, said of an impure, hard, dately variety of talc.

I nfrastructure—The facilities, services, and equipment needed for acommunity to function including
roads, sewers, water lines, police and fire protection, and schools.

I njection—The forcing, under abnormal pressure, of material (downward from above, upward from
below, or laterally) into a pre-existing deposit or rock, either along some plane or weakness or into a
pre-existing crack or fissure.

I njection Well—A well used to inject fluids into an underground formation to increase reservoir
pressure.

Insignificant or Nonsignificant | mpacts—Impacts that are perceptible or measurable relative to
those occurring naturally or due to other actions, and would not exceed significance criteria.

I nter mittent Stream—A stream or reach of a stream that is below the local water table for at |east
some part of the year.

Joint Patter ns—Patterns of fracturesin rock, generally vertical or transverse to bedding, along which
no appreciable movement has occurred.

Jurisdiction—The legal right to control or regulate use of a transportation facility. Jurisdiction requires
authority, but not necessarily ownership.

K -factor—Soil erodibility factor.

L acustrine—Of or pertaining to alake.

L andscape—An area composed of interacting ecosystems that are repeated because of geology,
landform, soils, climate, biota, and human influences throughout the area. Landscapes are generally of a

Size, shape, and pattern which is determined by interacting ecosystems.

L andscape Character—Particular attributes, qualities, and traits of alandscape that give it an image
and make it identifiable or unique.

L andscape Setting—The context and environment in which alandscape is set; alandscape backdrop.
L easable Minerals—Those minerals or materials designated as leasable under the Mineral Leasing

Act of 1920. They include coal, phosphate, asphalt, sulphur, potassium, and sodium minerals, and ail,
gas, and geothermal.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Glossary
and Development in Sierra and Otero Counties October 2000

G-12



Lease—(1) A legal document that conveysto an operator the right to drill for oil and gas; (2) the tract
of land, on which alease has been obtained, where producing wells and production equipment are
located.

L ease Notice—Provides more detailed information concerning limitations that already exist in law,
lease terms, regulations, and operational orders. A Lease Notice also addresses special itemsthe
lessee would consider when planning operations, but does not impose new or additional restrictions.

L ease Stipulation—A modification of the terms and conditions on a standard |ease form at the time of
the lease sale.

L enticular—Shaped approximately like a double convex lens.

Level of Service (LOS)—In transportation studies, a qualitative measure of traffic flow along a given
road considering a variety of factors, including speed and travel time, traffic interruptions and freedom
to maneuver. Levels of service are designated “A” through “F’; “A” being afree-flow condition with
low volumes at high speeds and “F” being a congested condition of low speeds and stop-and-go traffic.
Intermediate levels describe conditions between these extremes. A level of service below “C” involves
unstable to forced traffic flow in which a driver's freedom to select a speed is restricted and in which
traffic stoppages cause congestion.

Liquefaction—A change in the phase of a substance to the liquid state; usually a change from the
gaseous to the liquid state, especially of a substance that is agas at normal pressure and temperature.

Lithic Scatter—A scatter of chipped stone materials, which may include fragments, flakes, or stone
tools.

Lithology—The physical characteristics of arock, generally as determined megascopically or with the
aid of alow-power magnifier.

L ogging Tool—Electric tools that are able to be lowered down awell bore by wire cable and are
capable of taking measurements of the physical properties of the rock formations downhole (i.e.,
resistivity, self-potential, gamma-ray, intensity, or velocity). The datais recorded and displayed on well
logs that aid in defining physical rock characteristics such as lithology, porosity, pore geometry, and
permeability.

Management Indicator Species—Those species that are commonly hunted or whose habitat
requirements and population changes are believed to indicate effects of management activities on a
broader group of wildlife species in the ecological community.
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Management Situation Analysis—Assessment of the current management direction. It includes a
consolidation of existing data needed to analyze and resolve identified issues, a description of current
BLM management guidance, and a discussion of existing problems and opportunities for solving them.

Middleground View—One of the distance zones of alandscape being viewed. This zone extends
from the limit of the foreground to three to five miles from the observer.

Migration (oil and gas)—the movement of liquid and gaseous hydrocarbons from their source or
generating beds, through permeable formations into reservoir rocks.

Mineral Estate (Mineral Rights) — The ownership of minerals, including rights necessary for access,
exploration, development, mining, ore dressing, and transportation operations.

Mineral Reserves—Known mineral deposits that are recoverable under present conditions but are as
yet undevel oped.

Mineral Rights—Minera rights outstanding are third-party rights, an interest in minerals not owned
by the person or party conveying the land to the United States. It is an exception in a deed that is the
result of prior conveyance separating title of certain minerals from the surface estate.

Reserved mineral rights are the retention of ownership of al or part of the mineral rights by a person or
party conveying land to the United States. Conditions for the exercising of these rights have been
defined in the Secretary of the Interior’s “ Rules and Regulations to Govern Exercising of Mineral Rights
Reserved Conveyance to the United States’ attached to and made a part of deeds reserving mineral
rights.

Mitigation—T he abatement or reduction of an impact on the environment by (1) avoiding a certain
action or parts of an action, (2) employing certain construction measures to limit the degree of impact,
(3) restoring an area to preconstruction conditions, (4) preserving or maintaining an area throughout the
fife of aproject, or (5) replacing or providing substitute resources to the environment or (6) gathering
archaeological and paleontological data before disturbance.

M odification—A fundamental change in the provisions of alease stipulation, either temporarily or for
the term of the lease. A modification may, therefore, include an exemption from or alteration to a
stipulated requirement. Depending on the specific modification, the stipulation may or may not apply to
all other sites within the leasehold to which restrictive stipulation applies.

Multiple Use—Multiple use as defined by the Multiple Use—Sustained Yield Act 1960 means the
management of all the various renewable surface resources so that they are utilized in the combination
that will best meet the needs of the American people; making the most judicious use of the land for
some or al of these resources or related services over areas large enough to provide sufficient latitude
for periodic adjustments in use to conform to changing needs and conditions; that some land will be
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used for less than all of the resources; and harmonious and coordinated management of the various
resources, each with the other, without impairment of the productivity of the land, with consideration
being given to the relative values of the various resources, and not necessarily the combination of uses
that will given the greatest dollar return or the greatest unit output.

National Ambient Air Quality Standards (NAAQS)—The allowable concentrations of air pollutants
in the air specified by the Federal government. The air quality standards are divided into primary
standards (based on the air quality criteria and allowing an adequate margin of safety and requisite to
protect the public health) and secondary standards (based on the air quality criteriaand allowing an
adequate margin of safety and requisite to protect the public welfare) from any unknown or expected
adverse effects of air pollutants.

National Environmental Policy Act of 1969 (NEPA)—AnN Act that encourages productive and
enjoyable harmony between man and his environment and promotes efforts to prevent or eliminate
damage to the environment and biosphere and stimulate the health and welfare of man; enriches the
understanding or the ecological systems and natural resources important to the Nation, and establishes
the Council on Environmental Quality.

National Natural L andmarks—Sites designated by the Secretary of the Interior as containing the
best representative examples of geologic features and natural communities composing the nation's
natural history. The purpose of the designation is to encourage preservation of such sites through
well-informed management and use, and consideration of these sitesin public and private land use
planning. Designation has no legal effect on land ownership, use, or management (National Park
Service, not date, National Natural Landmark Designation).

National Register of Historic Places (National Register, NRHP)—A listing of architectural,
historical, archaeological, and cultural sites of local, state, or national significance. Thelist of siteswas
established by the Historic Preservation Act of 1966 and is maintained by the National Park Service.

Negligible Impact—Impact that is small in magnitude and importance and are difficult or impossible to
quantify relative to those occurring naturally or due to other actions.

Nondiscretionary Closure—Those lands that must be closed to leasing for reasons beyond the
discretion of the BLM. These are lands specially precluded from fluid minerals leasing by law,
regulations, Secretarial or Executive Order, or that otherwise have been closed formally by decisions
reached beyond the scope of the BLM.
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No Surface Disturbance—In general, this applies to an area where an activity is alowed so long asiit
does not disturb the surface.

No Surface Occupancy (NSO)—A fluid minerals leasing constraint that prohibits occupancy or
disturbance on all or part of the lease surface to protect special values or uses. Lessees may exploit the
fluid mineral resources under the leases restricted by this constraint through use of directional drilling
from sites outside the NSO area.

Non-Range—Areas that are not suitable for livestock grazing due to low forage production, steep
slopes, dense brush, or other reasons.

Notice of Review Species—A speciesthat isbeing considered as a candidate for listing as either
endangered or threatened under the Endangered Species Act of 1973, as amended.

Noticeto Lessees (NTL)—A written notice issued by the BLM to implement regulations and
operating orders, and serve as instructions on a specific item(s) of importance within a state, district, or
area.

Noxious Weed—An undesirable weed species that can crowd out more desirable species.

Off-Highway Vehicle (OHV)—A vehicle (including four-wheel drive, trail bikes, al-terrain vehicles,
and snowmobiles but excluding helicopters, fixed-wing aircraft, and boats) capable of traveling off road
over land, water, ice, snow, sand, marshes, and other terrain.

Off-Road Vehicle (ORV) Designations

Closed — Appliesto areas and trails where the use of ORVsis permanently or temporarily
prohibited. Emergency use of vehiclesis allowed.

Limited — Appliesto areas and trails where the use of ORV s is subject to restrictions such as
limiting the number or types of vehicles allowed, dates and times of use (seasonal restrictions),
[imiting use to existing roads and trails, or limiting use to designated roads or trails. Under the
designated roads and trails designation, use is allowed only on roads and trails that are signed for
use. Combinations of restrictions, such as limiting use to certain types of vehicles during certain
times of the year, are possible.

Open — Appliesto areas and trails where ORV's may be operated subject to operating regul ations
and vehicle standards set forth in BLM Manuals 8341 and 8343.

One-Hundred-Year Flood—A hydrologic event with a magnitude that has a recurrence interval of
100 years.
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Operating Rights (working inter est)—Any interest held in alease with the right to explore for,
develop, and produce leased substances.

Operator—Any person who has taken formal responsibility for the operations conducted on the leased
lands.

Paleontology—A science dealing with the life of past geological periods as known from fossil remains.

Palustrine—A system of wetlands that includes all non-tidal wetlands dominated by trees, shrubs,
persistent emergents, emergent mosses, or lichens.

Particulate Matter (PM ,,)—Particular matter less than 10 microns in effective diameter (also called
Fine Particulate Matter).

Patent—A grant made to an individual or group conveying fee smple title to public lands.
Peidmont—Lying or formed at the base of mountains.

Perennial Stream—A stream receiving water from both surfaces and underground sources that flows
throughout the entire year.

Perfor ations—Holes that are made through the casing and cement, and extend some distance into the
production zone.

pH—A numeric value that gives the relative acidity or alkalinity of a substance on a0 to 14 scale with
the neutral point at 7. Vaues lower than 7 show the presence of acids, and values greater than 7 show
the presence of alkalis.

Physiognomic Physiographic Province—A region all parts of which are similar in geologic structure
and climate and which has consequently had a unified geomorphic history; a region whose pattern of
relief features or landforms differs significantly from that of adjacent regions.

Plan of Development—A mandatory plan, developed by an applicant of a mining operation or
construction project, that specifies the techniques and measures to be used during construction and
operation of al project facilities on public land. The plan is submitted for approval to the appropriate
Federal agency before any construction begins.

Planning Area—A geographical areafor which land use and resource management plans are
devel oped and maintained.
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Plug—Any object or device that servesto block a hole or passageway, as a cement plug in a borehole.

Prehistoric—Archaeological sites resulting from the activities of aboriginal peoples native to this
region, and because dating is often difficult, extending up to the reservation era (ca. A.D. 1868).

Prevention of Significant Deterioration (PSD)—A regulatory program based not on the absolute
levels of pollution alowable in the atmosphere but on the amount by which alegally defined baseline
condition will be allowed to deteriorate in a given area. Under this program, geographic areas are
divided into three classes, each allowing different increases in nitrogen dioxide, particul ate matter, and
sulfur dioxide concentrations.

Primary Range—Areas where the mgority of livestock grazing is concentrated, due to high forage
production, easy accessibility, nearby water sources, or other reasons.

Prime Far mland—L and that is best suited for producing food, feed, forage, fiber, and oilseed crops.
The inventory of prime agricultural land is maintained by the USDA Natural Resources Conservation
Service, (formerly the Soil Conservation Service).

Primitive—Refersto areas that are almost completely free of management controls, are located more
than three miles from the nearest point of motor vehicle access, and have unmodified landscapes and
little evidence of other people.

Production Well—A well drilled in aknown field that produces oil or gas.

Proposed Action—Construction activities, alignments, and other activities proposed by the applicant.
Proppants—Sandgrains, aluminum pellets, glass beads, or similar materials used in hydraulic fracturing.
When injected into the production formation, these materials leave channels allowing gasto flow

through them into the well.

Public Land—Any land and interest in land (outside Alaska) owned by the United States and
administered by the Secretary of the Interior through the BLM.

Quater nary—The younger of the two geologic periods or systems in the Cenozoic Era.

Rangeland—L and used for grazing by livestock and big game animals on which vegetation is
dominated by grasses, grass-like plants, forbs, or shrubs.
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Raptor—Bird of prey with sharp talons and strongly curved beak; e.g., hawk, owl, vulture, eagle.

Rare or Sensitive Species—Species that have no specific legal protection under the Endangered
Species Act as threatened or endangered species, but are of specia concern to agencies and the
professional biologic community due to low populations, limited distributions, ongoing population
decline, and/or human or natural threats to their continued existence.

Reasonable For eseeable Development Scenario—The prediction of the type and amount of oil
and gas activity that would occur in agiven area. The prediction is based on geologic factors, past
history of drilling, projected demand for oil and gas, and industry interest.

Reciprocation—A technigue performed while cementing, whereby casing is moved up and down the
wellbore in order to move the cement slurry uniformly around the wellbore to eliminate channeling and
provide an effective cement bond on the casing and formation walls.

Reclamation—The process of converting disturbed land to its former use or other productive uses.
Recreation and Public Purposes Act (R& PP)—This act authorizes the Secretary of the Interior to
lease or convey public lands for recreational and public purposes, under specified conditions, to states
or their political subdivisions and to nonprofit corporations and associations.

Resour ce M anagement Plan (RM P)—A land use plan that establishes land use allocations,
multiple-use guidelines, and management objectives for a given planning area. The RMP planning

system has been used by the BLM since 1980.

Record of Decision—A document separate from, but associated with, an environmental impact
statement that publicly and officially discloses the responsible official’s decision on the proposed action.

Reserve Pit—(1) Usually an excavated pit that may be lined with plastic that holds drill cuttings and
waste mud. (2) Term for the pit that holds the drilling mud.

Reservoir (oil and gas)—A naturally occurring, underground container of oil and gas, usually formed
by deformation of strata and changesin porosity.

Rift—A system of fractures (faults) in the earth’s crust and the associated valley or depression.

Riparian—Situated on or pertaining to the bank of ariver, stream, or other body of water. Normally
used to refer to the plants of all typesthat grow along, around, or in wet areas.

Draft RMPA/EIS for Federal Fluid Minerals Leasing Glossary
and Development in Sierra and Otero Counties October 2000

G-19



Riverine—A system of wetlands that includes all wetland and deep-water habitats contained within a
channel that lacks trees, shrubs, persistent emergents, and emergent mosses or lichens.

Roadless—Refers to the absence of roads constructed and maintained by mechanical means.

Roads—V ehicle routes that are improved and maintained by mechanical means to ensure relatively
regular and continuous use. (A way maintained strictly by the passage of vehicles does not constitute a
road.)

Rotation—A technique performed while cementing, whereby casing isrotated in the hole in order to
move the cement slurry uniformly around the casing to eliminate channeling and provide an effective
cement bond on the casing and formation walls.

Salinity—A measure of the amount of dissolved saltsin water.

San Juan Basin—A large geologic basin located in northwestern New Mexico and southwestern
Colorado that has been extensively drilled for oil and gas and is reportedly the second largest gas-
producing basin in the continental United States. (A summary of the mineral development history is
provided in Chapter 1.)

Saline water—Water containing high concentrations of salt (see also brine).

Scoping—A term used to identify the process for determining the scope of issuesrelated to a
proposed action and for identifying significant issues to be addressed in an EIS.

Scraper Trap—A device on the pipeline used to receive a scraper pig or inside pipe inspection pig.

Scratcher s—A device fastened to the outside of the casing that removes drilling mud from the wall of
the hole to condition the hole for cementing. By rotating or moving the casing up and down asit is being
inserted into the hole, the scratcher, formed of stiff wire, removes drilling mud so that cement can bond
solidly to the formation wall.

Screened—The depth at which awell screen has been placed on awell. A well screen alows fluids to
enter the well casing.

Secondary Range—Areas where livestock grazing occurs but at lower intensities than primary range,
due to less favorable conditions of forage production, terrain, distance from water source, or other
factors.

Secondary Succession—T he process by which ecosystems recover toward pre-existing conditions
after removal of adisturbance, such as the recovery process of aforest after afire.
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Sediment—Soil or mineral transported by moving water, wind, gravity, or glaciers, and deposited in
streams or other bodies of water, or on land.

Sediment Yield—The amount of sediment produced in a watershed, expressed in tons, acre feet, or
cubic yards, of sediment per unit of drainage area per year.

Sedimentary Rock—Rock resulting from consolidation of loose sediment that has accumulated in
layers.

Selenium—A chemical element of the sulfur group.
Semiprimitive—Refersto areas that have very few management controls, are located between 0.5
mile (800 meters) and 3 miles from the nearest point of motor vehicle access (excluding four-wheel

drive roads and trails), and have mostly natural landscapes and some evidence of other people.

Sensitive Plant Species—Those plant or animal species susceptible or vulnerable to activity impacts
or habitat alterations.

Sensitivity L evels (visual resources)—A measure of people's concern for scenic quality.

Shut-in—An oil and gas well that is capable of production but is temporarily not producing.
Significant—An effect that is analyzed in the context of the proposed action to determine the degree

or magnitude of importance of the effect, either beneficial or adverse. The degree of significance can be

related to other actions with individually insignificant but cumulatively significant impacts.

Significance Criteria—Criteriaidentified for specific resources used to determine whether or not
impacts would be significant.

Slope—The degree of deviation of a surface from the horizontal.

Slug Tests—A test used to calculate hydraulic conductivity, transmissivity, and the storage coefficient
(i.e. the wells potential yield).

Soil Horizon—A distinct layer of soil, approximately paralel to the land surface, and different from
adjacent, genetically related layersin physical, chemical, and biological properties or characteristics.

Soil Productivity—The capacity of a soil to produce a plant or sequence of plants under a system of
management.
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Soil Series—A group of soils having genetic horizons (layers) that, except for texture of the surface
layer, have similar characteristics and arrangement in profile.

Soil Texture—The relative proportions of sand, silt, and clay particlesin amass of soil. Basic textural
classes, in order of increasing proportions of fine particles, are: sand, loamy sand, sandy loam, loam, silt
loam, silt, sandy clay loam, clay loam, silty clay loam, sandy clay, and clay.

Split Estate—Refersto land where the mineral rights and the surface rights are owned by different
parties. Owners of the mineral rights generally have a superior right.

Standard L ease Terms and Conditions—Areas may be open to leasing with no specific
management decisions defined in a Resource Management Plan; however, these areas are subject to
lease terms and conditions as defined on the lease form (Form 3100-11, Offer to Lease and Lease for
Oil and Gas; and Form 3200-24, Offer to Lease and Lease for Geothermal Resources).

Stipulations—Requirements that are part of the terms of amineral lease. Some stipulations are
standard on all Federal leases. Other stipulations may be applied to the lease at the discretion of the
surface management agency to protect valuable surface resources and uses.

Stor age Coefficient—The volume of water released from storage in avertical column of 1 square foot
when the water table or other piezometric surface declines 1 foot.

Stratigraphy—The arrangement of strata, especially as to geographic position and chronologic order
of sequence.

Structural Trap—Onein which entrapment results from folding, faulting, or a combination of both.

Suitability—As used in the Wilderness Act and the Federal Land Policy and Management Act, refers
to arecommendation by the Secretary of the Interior or the Secretary of Agriculture that certain

Federal lands satisfy the definition of wildernessin the Wilderness Act. These lands have been found
appropriate for designation as wilderness on the basis of an analysis of their existing and potential uses.

Sundry Notice—Standard form to notify of or propose change of approved well operations
subsequent to an Application for Permit to Drill in accordance with 43 CFR 3162.3-2 .

Surface Management Agency—Any agency, other than the BLM, with jurisdiction over the surface
overlying Federal minerals.

Sustainability—The ability of an ecosystem to maintain ecological processes and functions, biological
diversity, and productivity over time.
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Sustained Yield—The achievement and maintenance, in perpetuity, of a high-level annual or regular
periodic output of the various renewable resources on public lands consistent with multiple use.

Syncline—A fold of stratified rock inclining upward in opposite directions from both sides of its axis
(opposed to anticline).

Tertiary—The older of the two geologic periods comprising the Cenozoic Era; also the system of
strata deposited during that period.

Thermogenic—Of or pertaining to therise in temperature in abody from reactions in that body, as by
oxidation, or the decay of radioactive elements.

Threatened or Endangered Species—Animal or plant species that are listed under the Federal
Endangered Species Act of 1973, as amended (federally listed), or under the Colorado or New
Mexico Endangered Species Act (state listed).

Threatened Species—Any plant or animal species likely to become endangered within the
foreseeable future throughout al or part of its range.

Thrust Fault—A reverse fault that is characterized by alow angle of inclination with reference to a
horizontal plane.

Timing Limitation (Seasonal Restriction)—A fluid minerals leasing constraint that prohibits surface
use during specified time periods to protect identified resource values. The constraint does not apply to
the operation and maintenance of production facilities unless analysis demonstrates that such constraints
are needed and that less stringent, project- specific constraints would be insufficient.

Toe-slope—The most distant part of alandslide; the downslope edge of alandslide or slump.

Total Dissolved Solids—A term that describes the quantity of dissolved material in a sample of
material.

Total Suspended Particulates (TSP)—AII particulate matter, typically less than 70 micronsin
effective diameter.

Total Suspended Solids—A term that describes the quantity of solid material in a sample of material.

Transmissivity—The rate at which water is transmitted through a unit width of aquifer under a
hydraulic gradient.
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Trap—A body of reservoir rock completely surrounded by impervious rock; a closed reservair.

Turbolator—A type of centralizer that induces turbulent flow for better drilling mud displacement and
cement sheath placement.

Unionized Ammonia—A species of nitrogen that is toxic to aquatic life.

Utilization (rangeland)—The proportion of the current year’ s forage production that is consumed or
destroyed by grazing animals. Utilization is usually expressed as a percentage.

Vadose Zone—Zone of aeration.

Valid Existing Rights—L egal interests that attach aland or mineral estate and cannot be divested
from the estate until those interests expire or are relinquished.

Vandalism—Willful or malicious destruction or defacement of public property; e.g., cultural or
pal eontol ogical resources.

Vegetation Manipulation—Planned alteration of vegetation communities through use of prescribed
fire, plowing, herbicide spraying, or other means to gain desired changes in forage availability or wildlife
cover.

Vegetation Type—A plant community with distinguishabl e characteristics described by the dominant
vegetation present.

Vent—An opening in avessel, fine, or pump to permit the escape of air or gas.

Visual Resour ces—the visible physical features of alandscape (topography, water, vegetation,
animals, structures, and other features) that constitute the scenery of an area.

Visual Resour ce Management (VRM)—The inventory and planning actions taken to identify visual
resource values and to establish objectives for managing those values. Also, management actions taken
to achieve the established objectives.

Visual Resour ce Management Classes—VRM classes identify the degree of acceptable visual
change within a particular landscape. A classification is assigned to public lands based on guidelines
established for scenic quality, visual sensitivity, and visibility.

VRM Class | — This classification preserves the existing characteristic landscape and allows for
natural ecological changes only. Includes Congressionally authorized areas (wilderness) and areas
approved through an RMP where landscape modification activities should be restricted.
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VRM Class |l — This classification retains the existing characteristic landscape. The level of change
in any of the basic landscape elements (form, line, color, texture) due to management activities
should be low and not evident.

VRM Class |1l — This classification partially retains the existing characteristic landscape. The level
of change in any of the basic landscape el ements due to management activities may be moderate
and evident.

VRM Class |V —this classification applies to areas where the characteristic landscape has been so
disturbed that rehabilitation is needed. Generally considered an interim short-term classification until
rehabilitation or enhancement is completed.

Visual Sensitivity—Visual sensitivity levels are ameasure of public concern for scenic quality and
existing or proposed visual change.

Vugo—(Petrology) A small cavity inavein or in rock, usually lined with crystals of a different mineral
composition from the enclosing rock. (Oil) A term used in petroleum geology for an opening in arock,
from the size of asmall pea upwards.

Waiver —Permanent exemption from alease stipulation. The stipulation no longer applies anywhere
within the leasehold.

Water Table—The surface in agroundwater body where the water pressure is atmospheric. It isthe
level at which water stands in awell that penetrates the water body just far enough to hold standing
water.

Wetland—Areas that are inundated or saturated by surface or groundwater at a frequency and
duration sufficient to support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions. BLM Manual 1737, Riparian-Wetland
Area Management, includes marshes, shallow swamps, lakeshores, bogs, muskegs, wet meadows,
estuaries, and riparian areas as wetlands.

Wilder ness, Wilder ness Area—An areaformally designated by Congress as a part of the National
Wilderness preservation System.

Wilder ness Char acteristics—Qualities identified by Congress in the Wilderness Act of 1964
including size; naturalness; outstanding opportunities for solitude or a primitive and unconfined type of
recreation; and supplemental values such as geological, archaeological, historical, ecological, scenic, or
other features.
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Wilder ness Management Policy—The policy that describes the general objectives, policies, and
specific activity guidance applicable to all designated BLM wilderness areas. Specific management
objectives, requirements, and decisions that implement administrative practices and visitor activitiesin
individual wilderness areas are devel oped and described in a wilderness management plan for each unit.

Wilderness Study Area (WSA)—An area determined to have wilderness characteristics as

described in section 603 of the Federal Land Policy and Management Act and Section 2C of the
Wilderness Act of 1964 (78 Stat. 891). WSASs are subject to interdisciplinary analysis through the
BLM'’sland use planning system and public comment to determine their wilderness suitability. Suitable
areas are recommended to the President and Congress for designation as wilderness.

Withdrawal—An action that restricts the use of public land and segregates it from the operation of
some or al of the public land and mineral law. Withdrawals also are used to transfer jurisdiction of
management of public lands to other Federal agencies.

Work Force—The total number of workers on a specific project or group of projects. The work force
also isreferred to as direct employment and primary employment.
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